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Sincerely yours,

E Michael Riggins, P Gi :
Technical Manager

EMR Imk

Enclosure
docs/Buckeye/144195/INTMON FWPA 2001 rev doc

«cc Lois Muller, P E , Baker and Associates, Coraopolis, PA
Jan Chizzomte, ESC, Reston, VA

Reston VA SanlJose CA Boxborough MA Minneapolis MN Houston TX Cazenovia NY Burbank, CA Durham NC  Tulsa, OK Somerset, NJ



BRL-2001INTMON
Section No Contents
Date October 17 2001
Page1of1v

Contents

Executive Summary
10 Introduction

11  Scope and Purpose of Study

12  Intenm Groundwater Monitoring
13  Site Location and Description
14  Remaining Sections of Report

20 Hydrogeologic Methods
21  Decontamination Procedures and Investigation Derived Waste Handling
30 Hydrogeologic Investigation Results

31 Results of Groundwater Level Measurements
32  Hydrogeology of Former Waste Pit Area
321 Wegee Limestone
322 Waynesburg Coal
323 Uniontown Sandstone

40  Groundwater Sampling Procedures and Results

41  Sampling Locations and Parameters
42  Sampling Procedures
43  Sampling Results
431 Wegee Limestone
432 Waynesburg Coal
433 Uniontown Sandstone
44  Quahty Assurance/Quality Control
441 Chemical Analyses and Quality Assurance Protocols
442 Data Validation

50 Conclusions
51 Groundwater Flow Directions
52  Groundwater Quality of Wegee Limestone

53  Groundwater Quality of Waynesburg Coal
54  Groundwater Quality of Uniontown Sandstone

ESC




BRIL-2001INTMON
Section No Contents
Date October 17, 2001
Page n of 1v

References

List of Tables

Table 1-1 -

Table 2-1 —
Table 3-1 -

Table 4-1 -
Table 4-2 -
Table 4-3 —
Table 44 —

Last of Figures

Figure 1-1 -
Figure 2-1 -
Figure 3-1-
Figure 3-2 —
Figure 3-3 -
Figure 4-1 -

Figure 4-2 —

Figure 4-3 -

List of Appendices

Appendix A -
Appendix B -

Contents
(continued)

Groundwater Monitoring Program and Southern Toe Samphng Program —
Momtonng Parameter List

Construction Data for Piezometers and Momtoring Wells

Potentiometric Surface Elevations for Piezometers and Monitoring Wells,
August 6, 2001

Final Field Measurements, Piezometers and Monttoring Wells
Groundwater Sampling Results Wegee Limestone

Groundwater Sampling Results Waynesburg Coal

Groundwater Sampling Results Uniontown Sandstone

Site Location

Locations of Piezometers and Monitoring Wells

Potentiometric Surface Map, Wegee Limestone August 6 2001
Potentiometnic Surface Map, Waynesburg Coal, August 6, 2001
Potentiometric Surface Map Umontown Sandstone, August 6, 2001
Groundwater Sampling Locations where Analyte Concentrations Exceed
Maximum Contaminant Level (MCL), Wegee Limestone

Groundwater Sampling Locations where Analyte Concentrations Exceed
Maximum Contaminant Level (MCL), Waynesburg Coal

Groundwater Sampling Locations where Analyte Concentrations Exceed
Maximum Contaminant Level (MCL) Umniontown Sandstone

Summary Table of Groundwater Analytical Results
Quality Assurance/Quality Control Report

ESC




BRL-2001INTMON
Section No Contents
Date October 17, 2001
Page m1 of 1v

AMSL
B2EHP
BCHD
BOD
BRL
CLP
COD
DO

EPA
ESC
GWMP
GWMPS
MCAWW
MCL
MS/MSD
NPL
NTUs
OEPA
ORP/Eh
PAHSs
PID

PPE
PQL
PVC

QA
QAPP
QA/QC
QC

QED

RA

RUFS
SMCL
SOP
SHS
STL
TDS
TOC

List of Acronyms

Acid Mine Drainage

Above Mean Sea Level
Bis(2-ethylhexyl)phthalate

Belmont County Health Department
Biological Oxygen Demand

Buckeye Reclamation Landfill

Contract Laboratory Program

Chemical Oxygen Demand

Dissolved Oxygen

U S Environmental Protection Agency
Environmental Strategies Corporation
Groundwater Monitoring Program
Groundwater Momitoring Plan Summary
Methods for Chemical Analysis of Water and Wastes
Maximum Contaminant Level

Matrix Spike/Matnx Spike Duplicate
National Prionities List

Nephelometnic Turbidity Umits

Ohio Environmental Protection Agency
Oxidation Reduction Potential
Polycyclic Aromatic Hydrocarbons
Photoionization Detector

Personal Protective Equipment

Practical Quantitaion Limt

Polyvinyl Chlonde

Quality Assurance

Quality Assurance Project Plan

Quality Assurance/Quality Control
Quality Control

QED Environmental Systems

Remedial Action

Remedial Design

Remedial Investigation

Remedial Investigation/Feasibility Study
Secondary Maximum Contaminant Level
Standard Operating Procedure
Supplemental Hydrogeologic Study
Severn Trent Laboratornes, Inc

Total Dissolved Solids

Total Organic Carbon

ESC




BRL-2001INTMON
Section No Contents
Date October 17 2001
Page v of 1v

TSS
WC

WPAHI
US
VOCs

Last of Acronyms
(continued)
Total Suspended Solids
Waynesburg Coal
Wegee Limestone

Waste Pit Area Hydrogeologic Investigation
Uniontown Sandstone
Volatile Organic Compounds

ESC




R G GE 2D N N G B 0N I e iy S B By B am B e

BRL-2001INTMON
Section No Exec Summary
Date October 17, 2001
Page 1 of 3

Executive Summary

The purpose of the 2001 intennm groundwater momitoning for the Buckeye Reclamation
Landfill (BRL) was to collect groundwater quality samples and measure water levels from
piezometers and monitoring wells installed 1n the former waste pit area that are part of the long-
term momtoring effort Dunng July and August 2001, groundwater quality samples and water
level measurements were collected from seven piezometers and two monitoring wells screened
1n the Wegee Limestone Waynesburg Coal, and Umontown Sandstone water-bearing horizons
in the former waste pit area. Two monitoring wells and one piezometer are installed in the
Wegee Limestone, three piezometers are completed in the Waynesburg Coal, and three
piezometers are installed in the Umiontown Sandstone

Water level data were used to determine groundwater elevations for each water-bearing
honzon Groundwater flow 1n the Wegee Limestone was towards the northeast Groundwater 1n
the Waynesburg Coal horizon was determined to flow north-northwest Groundwater elevations
1in the Umontown Sandstone piezometers indicated groundwater flow toward the west

The collected groundwater quality samples were analyzed for volatile organic compounds
(VOCs) bis(2-ethylhexyl)phthalate (B2EHP), polycychc aromatic hydrocarbons (PAHs), total
and dissolved metals acidity, alkalimty total orgamic carbon (TOC) chlonde cyamde
(amenable, free and total) biochemical oxygen demand (BOD), chemical oxygen demand
(COD), nitrate-nitrite nitrogen, ammonia nitrogen, o1l and grease, total dissolved sohds (TDS),
total suspended sohids (TSS) sulfate total sulfide, total phosphorus and turbidity Field
parameters measured durning the sampling activities included pH, specific conductance,
temperature turbidity dissolved oxygen (DO) and oxidation reduction potential (ORP/Eh) 1n
accordance with the US Environmental Protection Agency (EPA) approved intenm
groundwater momtoring plan summary (GWMPS) and the conditionally approved Final
Groundwater Monitoring Program (GWMP)

Nme groundwater quality samples and a duplicate sample were collected from the
piezometers and momtoning wells  Laboratory data indicate that no PAHs were detected above
practical quantitation hmits (PQLs) of the analytical method or Maximum Contamunant Levels
(MCLs) 1n the groundwater quality samples Acetone was detected 1n P-23-WC and P-27-US,
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above the quantitation limit of the analytical method, at concentrations of 11 micrograms per
liter (ug/l) and 25 pg/l, respecuvely The acetone concentrations were qualified as probable
blank contamination after completion of the quality assurance/quality control (QA/QC) review
2-Butanone was detected in P-23-WC at an estimated concentration of 12 pug/l Estimated
concentrations of toluene were reported in P-26-US (1 3 pg/l) and P-27-US (1 3 ng/l) Benzene
concentrations that exceed 1ts MCL were detected in P-26-US (5 3 ug/l) and P-27-US (18 pg/l)

B2EHP concentrations (15 pg/l 58 pg/l and 50 pg/l respectively) were detected 1n the
two Wegee Limestone monitoning wells (MW-3AA-WL and MW-5AA-WL) and the duplicate
sample (P-30-GW) collected from piezometer P-19-WL at concentrations above the PQL of the
analytical method Concentrations of B2EHP were reported in P-23-WC (7 7 pg/l) and P-24-
WC (14 pg/l) B2EHP was also detected in P-27-US (6 6 pg/l) and P-28-US 94 pg/l) After
completion of the QA/QC review the concentration of B2EHP 1n P-23-WC was qualified as an
estimated value while the B2EHP concentrations in MW-3AA-WL, MW-5AA-WL P-30-GW
P-23-WC P-24-WC and P-27-US were qualified as attnibuted to blank contamination The
B2EHP concentration 1n P-28-US was reported from a diluted sample

Total arsenic and dissolved arsenic concentrations were reported at concentrations above
applicable MCLs 1 piezometer P 26-US Total and dissolved concentrations of iron and
manganese 1n groundwater quality samples collected from the two monitoring wells and six
plezometers except P-27-US were reported at concentrations above applicable Secondary
MCLs (SMCLs) The reported thalhum concentration in P-23-WC exceeds 1ts MCL
However the reported thallium concentration 1n P-23-WC and 1ron concentrations in MW-3AA-
WL MW 5AA-WL, P-19-WL P-30-GW (duplicate of P-19-WL) P-24-WC, P-25-WC and P-
28-US were qualified as estimated concentrations after QA/QC review Reported concentrations
of sulfate in P-28-US total dissolved solids (TDS) and turbidity in the two monitoring wells and
six of the piezometers (with the exception of P-27-US) from each water-bearing honizon exceed
SMCLs and the EPA proposed (January 1, 2002) MCL for turbidity

The general absence of organic analytes indicates that the Wegee Limestone
Waynesburg Coal, and Uniontown Sandstone water-bearing honzons in the former waste pit area

are not affected or are only marginally affected by organic matenals disposed of at the site
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Inorganic parameters analyzed suggest that landfill leachate may be marginally affecting
groundwater quality in the Wegee Limestone Waynesburg Coal, and Uniontown Sandstone
water-bearing honzons Inorganic constituents (1 € , rron manganese, sulfate, and total dissolved
solids) indicate that the Wegee Limestone Waynesburg Coal, and Umontown Sandstone
honizons are probably affected by acid mine drainage (AMD)
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10 Introduction

This report documents the results of the July and August 2001 intenm groundwater
monitonng conducted at the Buckeye Reclamation Landfill (BRL) site on monitoring wells and
piezometers located 1n the former waste pit area The work was conducted 1n accordance with
the imterim groundwater monitoring plan summary (GWMPS) presented 1n the Apnl 22 1997
correspondence from George Gleich, BRL Project Coordinator, to the US Environmental
Protection Agency (EPA) and protocols in the Final Groundwater Monitoring Program
(GWMP) The GWMPS was approved by the EPA and the Ohio EPA (OEPA) by letter dated
Apnl 23 1997 The GWMP (Revision 2) was submutted to EPA on July 31 2001 and has been
conditionally approved by EPA

The field activities were conducted 1n accordance with the scope of work presented 1n the
GWMP (ESC 2001b)

11  Scope and Purpose of Study

The purpose of the 2001 mnterim groundwater monitoring was to collect one round of
groundwater quality samples and measure groundwater levels from piezometers and monitoring
wells 1nstalled 1n the former waste pit area at the BRL site  Groundwater quality samples and
water levels were collected from monitoring wells MW-3AA-WL and MW-5AA-WL and
piezometer P-19-WL installed 1 the Wegee Limestone (WL), piezometers P-23-WC, P-24-WC,
and P-25-WC 1nstalled 1n the Waynesburg Coal (WC) and piezometers P-26-US, P-27-US and
P-28-US completed 1n the Uniontown Sandstone (US)

The collected groundwater quality samples were analyzed for the constituents histed 1n
Table 1-1 The majonty of these constituents were included 1n the EPA approved GWMPS The
GWMPS was ncluded as Appendix B in the GWMP (ESC, 2001b) and will not be duplicated 1n
this report Water quality analyses were performed by STL-Pittsburgh, an EPA Contract
Laboratory Program (CLP) member STL-Pittsburgh 1s also certified to analyze samples from
Ohio sanitary landfills
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The water level data were used to construct potentiometric surface maps and to determine
groundwater flow directions 1n the WL WC and US water-beaning hornizons 1n the vicimty of

the former waste pit area

12 Internm Groundwater Monmtoring

The results of the 2001 intenm groundwater montoring are presented 1n this report 1n
accordance with the scope of work described in the GWMP  Environmental Strategies
Corporation (ESC) collected groundwater quality samples and measured water levels in seven
piezometers and two momnitoring wells between July 17 and August 7, 2001

This report provides a summary and evaluation of the hydrogeologic 1€ water levels
and groundwater flow directions) and analytical (1 e , groundwater quality) data collected duning
the 2001 intenm groundwater monitoring activiies Potentiometnic surface maps for the WL
WC and US 1n the vicinity of the former waste pit area, are presented based on water level data
collected on August 6, 2001

1.3  Site Location and Description

The BRL site 1s part of a 658-acre tract of land located off State Route 214
approximately 4 mules southeast of St Clairsville, 1n Richland Township, Belmont County, Ohio
(Figure 1-1) The western intersection of Interstates 70 and 470 1s located just north of the
landfill access roadway The BRL site 1s situated 1n the Kings Run valley, 1s bordered by Kings
Run to the east and the valley of Unnamed Run to the west. Kings Run flows to the south and
empties into Little McMahon Creek west of the village of Neffs Ohio The BRL landfill extends
approximately 3,700 feet north to south and 1s approximately 500 to 1,000 feet in width The
BRL site occupies approximately 100 acres of the 658-acre tract of land

The onginal topography of the Kings Run valley has been altered by miune refuse and
mune spoil (gob) disposal landfill operations and remedial action (RA) activities performed
under the EPA Superfund program The Phase I RA activities included the construction of a
solid waste landfill cap, a vegetated cap over the northern recharge area drainage and backfilling
of the northern impoundment, and re-alignment and construction of a new lined stream channel

for Kings Run
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Before 1950 the BRL site was used as a disposal area for underground coal mine refuse
and spoil matenals Mine refuse was disposed of on the ndge west of Kings Run and in the
Kings Run valley The BRL site was licensed as a public solid waste landfill in 1971 by the
Belmont County Health Department (BCHD) and was operated as the Buckeye Reclamation
Landfill or Belmont County Landfill As a county landfill, the facility accepted trash, rubbish
and other matenal from local municipalities and villages

Between 1976 and 1979 the BRL site accepted industrial sludges and liquid wastes The
hquid and sludge disposal was confined to an area in the northern portion of the site known as
the waste pit The waste pit area was closed during 1980

In the early 1980s EPA and OEPA conducted prehminary imvestigations to assess
potential public health and environmental nisks posed by the BRL site  The BRL site was placed
on the National Prionties List (NPL) in September 1983 Since being placed on the NPL,
extensive remedial mnvestigation (RI) and remedial design (RD) studies and activities have been
performed at the BRL site to characterize potential hazardous site conditions

14 Remamng Sections of this Interim Report

The following sections of this 2001 Intenm Groundwater Monitoring Report include 2 0
Hydrogeologic Methods, 3 0 Hydrogeologic Investigation Results, 4 0 Groundwater Sampling
Procedures and Results, 5 0 Conclusions and 6 O References All tables, figures and appendices
are also included with this report
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20 Hydrogeologic Methods

Between July 17 and August 7 2001, groundwater quality samples and water levels were
collected from seven piezometers (P-19-WL P 23-WC, P-24-WC, P-25-WC, P-26-US P-27-
US and P-28-US) and two monitoring wells (MW-3AA-WL and MW-5AA-WL) 1nstalled in the
viciity of the former waste pit area The locations of the intenm groundwater monitoring
piezometers and monitoring wells are shown on Figure 2-1 The piezometers and monitoring
wells from which groundwater quality samples and water levels were collected were re-surveyed
by a registered and hcensed Ohio surveyor contracted by the RA Phase I contractor for vertical
elevations during August 2001 The methods used to conduct the 2001 intenm groundwater
monitoring are those described 1n the GWMP (ESC 2001b) as conditionally approved by the
EPA Pertinent monitoring well and piezometer construction data, such as reference elevations
screened 1nterval, total depth, and the monitoring interval are presented 1n Table 2-1

Piezometer P-19-WL (formerly noted as P-19) was installed in the WL by ESC during
the 1992 Supplemental Hydrogeologic Study (SHS) Piezometers P-23-WC, P-24-WC and P-
25-WC (formerly P-23, P-24, and P-25 respectively) were completed 1n the WC honizon by ESC
duning the Waste Pit Area Hydrogeologic Investigaton (WPAHI ESC 1998a) ESC also
installed piezometers P-26-US P-27-US, and P-28-US (formerly P-26 P-27 and P-28,
respectively) in the US honizon dunng the WPAHI The WL momitoring wells (MW-3AA-WL
and MW-5AA-WL) were installed duning the Remedial Investigation/Feasibility Study (RI/FS)
hydrogeologic mnvestigations and formerly noted as MW-3AA and MW-5AA respectively

21 Decontammation Procedures and Investigation Derived Waste Handhing

Rinsewater and decontamination water generated during the equpment decontamination
process were collected in 55-gallon metal drums and transported to the P-23-WC and P-26-US
plezometer area and the generated liquds were placed beneath the RA Phase I constructed cap
All purge water removed from the piezometers and momtoning wells before collection of the
groundwater quahlity samples was transported from the wellhead area and placed beneath the
landfill cap The total amount of water (rinsewater decontamination water and purge water)

placed beneath the cap was approximately 50 gallons All personal protective equipment (PPE)

ESC




BRL-2001INTMON
SecionNo 20

Date October 17, 2001
Page 2 of 2

used duning the 2001 intenm groundwater momtoring field activities was double-bagged and
placed beneath the landfill cap 1n the vicimity of piezometers P-23-WC and P-26-US This small
amount of water and PPE could be placed beneath the cap because piezometer repair activities
were going on at the time of the groundwater sampling and the landfill cap had been removed 1n
the vicinity of P-23-WC and P-26-US
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30 Hydrogeologic Investigation Results

31 Results of Groundwater Level Measurements

Before sampling was mitiated at each piezometer or monitoring well, ESC inspected the
monitoning well or piezometer to be sampled and measured the depth to water and total depth of
the well with an electronic water level indicator The probe and the tape of the water level
indicator were decontamunated with deiomized water after each use Each piezometer or
monitoring well was monitored when first opened with a photoiomzation detector (PID)
equipped with an 11 7 eV lamp to measure for the presence of organic vapors

Groundwater elevations top of polyvinyl chlonde (PVC) casing reference elevations and
depth to water measurements measured in the piezometers and monitoring wells on August 6
2001 are presented 1n Table 3-1 In general the 2001 measured groundwater levels decreased 1n
the WL monitoring wells and piezometer the WC piezometers and piezometer P-27-US
compared to groundwater levels measured on June 22 1998 (Table 3-1) dunng performance of
the WPAHI (ESC 1998a) Groundwater levels in US piezometers P-26-US and P-28-US
increased when compared to the June 22 1998 WPAHI data

32 Hydrogeology of Former Waste Pit Area

321 Wegee Limestone
Groundwater elevations recorded on August 6 2001 for the WL range from a mimimum

of 1080 34 feet above mean sea level (AMSL) 1n P-19-WL to a maximum of 1 083 00 feet
AMSL in MW-5AA-WL (Table 3-1) The inferred potentiometric surface contours for the WL
based on the August 2001 data are shown on Figure 3-1 The water level data indicate that
groundwater flow through the WL 1s toward the northeast

322 Waynesburg Coal
Groundwater elevations recorded on August 6 2001 for the WC range from a mimimum

of 1,051 10 feet AMSL 1n P-23-WC to a maximum of 1 052 08 feet AMSL i1n P-25-WC (Table
3-1) The inferred potentiometnic surface contours for the WC based on the August 2001 data,
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are shown on Figure 3-2 The groundwater elevation data indicate that groundwater flow
through the WC 1s toward the north-northwest

323 Uniontown Sandstone

Groundwater elevations recorded on August 6, 2001 ranged from a mummmum of 1 012 10
feet AMSL 1n P-27-US to a maximum of 1,028 84 feet AMSL in P-28-US The inferred
potentiometric surface contours for the US Formation 1n the vicinity of the former waste pit area,
based on the August 2001 data are shown on Figure 3-3 These data indicated that groundwater
flow 1n the US was westward toward the nidge top separating the Kings Run and Unnamed Run
valleys

Groundwater flow directions 1n the WL, WC and US formations may be affected by
factors that include fractures, joints bedding planes, stratigraphic facies changes, inclination of
the bedrock honizons, stratigraphic positioning of permeable and impermeable bedrock honzons,
the physical continuity of any specific water-bearing honizon, and the RA constructed landfill
and soil caps Because of these factors, or a combination of these factors the direction of
groundwater flow 1n any specific bedrock horizon may be locally different than that depicted on

the potentiometric surface contour map
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40 Groundwater Sampling Procedures and Results

41  Samphng Locations and Parameters

The groundwater quality samples collected from the seven piezometers and two
monitoring wells were analyzed using US EPA SW-846 methods Methods for Chemucal
Analysis of Water and Waste (MCAWW), and quality assurance/quality control (QA/QC)
procedures described 1n the GWMP and the companion Quality Assurance Project Plan (QAPP)
The collected groundwater quality samples were analyzed by STL-Pittsburgh for the constituents
listed 1n Table 1-1 1n accordance with OEPA Solid Waste Regulations 3745-27-10, regulatory
agency requests, and the GWMP The VOCs, PAHs and B2EHP constituents were analyzed by
EPA SW-846 8260 and 8270 methods respectively The metals were analyzed by EPA SW-846
Method 6010 The 1norganic parameters, with the exception of cyamide were analyzed by EPA
MCAWW Methods 3101 3501, 4104, 3252 3532,3754,1601, 1801 3652,3051,4131
4151 4051 and 1602 Total and amenable cyanide samples were analyzed using SW-846
9012 methods and free cyanide was determuned using SM-18 4500-CN I methods

Sample containers for VOCs total and dissolved metals ammoma, COD, mtrate-nitnite
TOC, sulfide total phosphorous and o1l and grease were received from the laboratory with the
appropniate preservative All sample coolers were maintained at 4 degrees Celsius (°C) and
transported to the analytical laboratory by overnight delivery service In addition to the
laboratory analysis listed above, the groundwater quality samples were analyzed m the field,

using a flow through cell, for the following parameters

e temperature

o pH

e specific conductance

¢ turbidity

e dissolved oxygen (DO)

e oxidation reduction potential (ORP/Eh)
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4.2  Sampling Procedures

After recording the depth to water and total depth of each monitoring well or piezometer
a low-flow bladder pump equipped with dedicated tubing was used to purge and collect the
groundwater quality samples from the piezometers and momtonng wells A QED
Environmental Systems (QED) Sample Pro portable micropurge pump equipped with a Teflon
bladder was used dunng the 2001 intenm monitonng activites The air supply and discharge
hines from the bladder pump consisted of Teflon-lined polyethylene tubing. The air supply and
discharge line tubing was dedicated to each piezometer or monitoring well as descnibed 1n the
GWMP Durnng the 2001 intennm monitoring activities the bladder pump was connected to the
dedicated tubing used to purge groundwater collect the groundwater quality samples and then
removed from the piezometer or monitoring well The bladder 1n the pump was replaced with a
new unused Teflon bladder and the pump housing decontaminated before placing the bladder
pump 1n the next piezometer or monitoring well In accordance with EPA protocols regarding
low-flow purging techniques the bladder pump 1nlet was positioned at the mud-screen length of
the piezometer or monitoring well Groundwater was purged from each piezometer or
monitoring well untl the field parameters stabilized over three successive readings All purge
water was placed 1n plastic 5-gallon containers transported from the wellhead, placed in a 55-
gallon metal drum and ultimately placed beneath the RA landfill cap in the area of piezometers
P-23-WC and P-26-US

The bladder pump purge rate was adjusted as necessary to result in producing minimal
disturbance to the water-bearing horizon Groundwater was purged from the momtoring well or
piezometer, 1 accordance with Standard Operating Procedure (SOP) 3C (Appendix D of the
GWMP), until the field parameters (1 e, pH specific conductance, temperature, turbidity, DO
and ORP/Eh) stabilized 1in the purged groundwater After the field parameters stabilized,
groundwater quality samples were collected from the bladder pump discharge line for laboratory
analysis

A QED Model MP20 mucropurge basics flow through cell was used to measure pH
temperature specific conductance, DO, and ORP/Eh Turbidity readings were determuned using
a Honba U-10 water quality meter The field measurements collected from the final 1e third)

stabilized purge volume are presented in Table 4-1
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After the field parameters stabilized groundwater quality samples for laboratory analysis
were collected directly from the Teflon-lined dedicated bladder pump discharge tubing The
groundwater quality samples were collected 1n the order specified in SOP 2 (Appendix D) of the
GWMP

Duning the 2001 iternm monitoring activities, purging or groundwater sampling
procedures resulted in lowering the groundwater levels 1 P-26-US and P-27-US to the bladder
pump intake such that additional groundwater could not be recovered from these piezometers
The air and discharge lines were removed from P-26-US and the necessary groundwater
recovered from the discharge tubing to complete the collection of the groundwater quality
samples However a complete suite of groundwater quality samples could not be collected from
P-27-US durning the 2001 monitoning activities even after allowing the piezometer to recharge
over several days Groundwater quality samples that were not collected from P-27-US include
total and dissolved metals, total acidity cyanide (amenable free, and total) BOD COD, nitrate-
nitrite, ammomnia nitrogen TDS, TSS sulfide, total phosphorous, and turbidity Water levels
were measured 1n P-26-US and P-27-US on September 11 2001 to determine whether these two
prezometers had recharged since the August 2001 sampling event On September 11, 2001 P-
26-US contained approximately 1 3 feet of water and P-27-US contained approximately 3 1 feet
of groundwater

Based on the September groundwater levels, during performance of the first long-term
monitoring event new dedicated tubing will be 1nstalled in P-26-US and P-27-US such that the
dedicated bladder pump intake 1s lowered and will be positioned approximately 6 to 12 inches
above the piezometer bottom The piezometers will be purged and groundwater quality samples
collected unt1l the water column height 1n these piezometers drops to the level of the bladder
pump intake The intent 1s to 1mprove the chances of collecting the full suite of groundwater
quality samples from these two piezometers

In accordance with the conditionally approved GWMP, if the final turbidity reading
exceeded 10 nephelometric turbidity units (NTUs), dissolved metal samples were collected from
the piezometer or monitoring well Durning the 2001 intenm monitoring activities, turbidity
readings 1n the final stabihized groundwater exceeded the 10-NTU value in piezometers P-23-
WC, P-25-US, P-26-US, and P-28-US Therefore, dissolved metal samples were collected from
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these four piezometers in accordance with the GWMP The dissolved metal samples were
filtered 1 the field using disposable 0 45-micron filters while the total metal samples were
collected unfiltered The collected unfiltered (1e, total) and filtered (1e, dissolved) metal
samples were analyzed by the laboratory and the results are reported in this document The
dissolved (filtered) metal samples were collected directly from the 0 45-micron filter connected
to the bladder pump discharge tubing

During the 2001 intennm monitoring activities to satisfy QA/QC protocols 1n accordance
with the GWMP and the companion QAPP one duplicate groundwater quality sample (P-30-
GW) was collected from piezometer P-19-WL and one equpment blank (EB-1) sample was
collected from a disposable Teflon bladder Sample EB-1 was collected by pouring laboratory
grade deiomized water through one disposable Teflon bladder In additon four laboratory
prepared trip blanks were forwarded to the laboratory and analyzed for VOCs

4.3  Samphng Results

The analytical results for the 2001 intenm groundwater monitoring activities are
presented 1n Tables 4-2 4-3 and 44 by water-bearing honzon These tables summanze the
analytes that were detected above the practical quantitation limut (PQL) of the analytical method
or estimated concentrations below the PQL A separate summary table with results for all of the
parameters analyzed and the detection limats for each constituent 1s presented i Appendix A
The QA/QC report prepared after reviewing the analytical data 1s presented in Appendix B The
raw analytical data provided by the laboratory are available upon request A discussion of the

sampling results for each water-bearing unit 1s presented 1n the following sections

431 Wegee Limestone
The analytical results for the groundwater quality samples collected from the two

monitoning wells (MW-3AA-WL and MW-5AA-WL) and one piezometer (P-19-WL) screened
in the WL water-bearing honizon are presented in Table 4-2 Groundwater quality sample P-30-
GW was a duplicate sample collected from P-19-WL for QA/QC protocols Constituents in the
WL water-bearing honizon that exceed MCLs are presented on Figure 4-1
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432

Data collected from the Wegee Limestone formation are summarized as follows

No VOCs or PAHs were detected above the PQLs of the analytical methods

B2EHP was detected 1n two momtoring wells and the duplicate sample However,
the reported B2EHP concentrations were qualified as probable blank contamination
after QA/QC review

Estimated 1ron concentrations 1n the two monitoring wells (MW-3AA-WL and MW-
5AA-WL) piezometer P-19-WL, and the duplicate sample (P-30-GW) exceed the
SMCL of 0 3 mg/1 (300 ng/)

Reported concentrations of manganese 1n the monttoring wells (MW-3AA-WL and
MW-5AA-WL) piezometer P-19-WL and the duplicate sample (P-30-GW) exceed
the SMCL of 0 05 mg/1 (50 ug/l)

The low chlonde concentrations in the WL monitoring wells and piezometer suggest
that these areas may be marginally affected by landfill leachate

Nitrate and mitrite nitrogen concentrations were reported as not detected in the
groundwater quality samples suggesting that this area 1s not affected by landfill
leachate

The sulfate TDS and turbidity concentrations in the monitoring wells (MW-3AA-
WL and MW-5AA-WL) piezometer P-19-WL and the duplicate sample (P-30-GW)
exceed their respective SMCLs of 250 mg/l, 500 mg/l, and the proposed turbidity
MCL of 1 NTU

Elevated iron manganese sulfate and TDS concentrations suggest that the WL
water-bearing honizon 1n the former waste pit area may be affected by acid mine
drainage (AMD)

The general absence of organic analytes above PQLSs 1n the WL monitoring wells and
piezometer suggest that this area of the BRL site 1s not affected by organic matenals
(1 e, lhiquid wastes and sludges) disposed of 1n the former waste pit area

Waynesburg Coal
The analytical results for the three piezometers installed in the WC hornizon (P-23-WC P-

24-WC, and P-25-WC) sampled during the 2001 intennm groundwater monitoring are presented

in Table 4-3 Groundwater sampling results are provided in Table 4-3 Constituents 1n the WC

water-bearing hornizon that exceed MCLs are presented on Figure 4-2
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Data collected from the Waynesburg Coal formation are summanzed as follows

Estimated concentrations of two VOCs (acetone and 2-Butanone/MEK) were
detected above the PQLs 1n the groundwater quality samples collected from P-23-
WC However, the esimated concentration of acetone was qualified as probable
blank contamination

No PAHs were detected 1n the groundwater quality samples

B2EHP concentrations were reported in P-23-WC and P-24-WC that exceed the MCL
of 6 ug/l The B2EHP concentration in P-23-WC was qualified as estimated and the
B2EHP concentrations in P-23-WC and P-24-WC were quahfied as probable blank
contamination after completion of the QA/QC review

Estimated concentrations of iron in P-24-WC and P-25-WC and the reported iron
concentration 1n P-23-WC exceed the SMCL of 300 pg/l

Manganese concentrations in P-23-WC and P-25-WC exceed the SMCL of 50 ug/l

Dissolved 1ron and manganese concentrations 1n P-23-WC and P-25-WC exceed their
respective SMCLs

The estimated dissolved thallium concentration 1n P-23-WC exceeds the MCL of 2
pgfl

Total acidity, cyamide (amenable free, and total), and total phosphorous were not
detected 1n the groundwater quality samples

TDS and turbidity concentrations in all three piezometers exceed their respective
SMCL (500 mg/1) and MCL (1 NTU)

Nitrate and nitrite nitrogen concentrations were reported as not detected in the
groundwater quality samples collected from two piezometers (P-23-WC and P-25-
WC) and at a level of 0 11 mg/1 1n P-24-WC, suggesting that this area 1s not affected
by landfill leachate

The low chlonde concentrations in the three WC piezometers suggest that this area
may be marginally affected by landfill leachate

The reported sulfate concentration 1 the P-25-WC groundwater quality sample
exceeds the SMCL of 250 mg/l
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The absence of organic analytes above PQLs suggests that this water-bearing horizon
of the BRL site 1s not affected by organic matenals disposed of 1n the former waste
pit area

The reported sulfate, TDS, 1ron, and manganese concentrations suggest that this
water-bearing horizon, in the vicinity of the former waste pit area, may be marginally
affected by AMD

433 Unontown Sandstone
The analytical results for the three piezometers 1nstalled 1n the US (P-26-US, P-27-US,
and P-28-US) the 2001 intenm groundwater monitoring activities are presented in Table 44

Constituents that exceed MCLs detected in the US water quality samples are presented on Figure

4-3

Data collected from the Uniontown Sandstone formation are summarnzed as follows

Three VOCs (acetone benzene and toluene) were detected above the PQLs The
toluene concentrations were reported as estimated and the acetone concentration as
probable blank contamination after QA/QC review

The reported benzene concentrations in two piezometers (P-26-US and P-27-US)
exceed the MCL of 5 pug/l

No PAHs were detected above the PQLs of the analytical methods
B2EHP was detected 1n the water quality samples collected from two piezometers (P-
27-US and P-28-US) The reported estimated concentration 1n P-27-US was quahified

as probable blank contamination and the 94 pg/l concentration reported in P-28-US
resulted from a secondary dilution

B2EHP concentrations reported in the P-27-US and P-28-US water quality samples
exceed the MCL of 6 pg/l

The reported concentrations of total arsenic (68 4 pg/l) and dissolved arsenic (62 1
pg/l) 1n prezometer P-26-US exceed the MCL of 50 pg/l

Concentrations of total and dissolved iron and manganese 1n water quality samples
collected from P-26-US and P-28-US exceed their SMCLs

TDS concentrations in piezometers P-26-US and P-28-US exceed their SMCLs
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44

441

The reported sulfate concentration in P-28-US exceeds the SMCL of 250 mg/1

Iron and manganese concentrations 1n two US piezometers (P 26-US and P-28-US)
exceed SMCLs

Turbidity values exceed the MCL 1n the groundwater quality samples collected from
two piezometers (P-26-US and P-28-US)

Groundwater 1n the US honizon 1n the vicinity of the former waste pit area, may be
impacted by concentrations of VOCs, B2EHP, arsenic 1ron manganese sulfate and
TDS

Elevated iron manganese sulfate, and TDS concentrations suggest that the US
piezometers are influenced by AMD

The low chloride concentrations 1n the three piezometers suggest that these areas may
be marginally affected by landfill leachate

Alkalinity concentrations and pH values in the water quality samples collected from

the three piezometers suggest that the groundwater in the US 1s buffered by
carbonate bedrock

The presence of trace concentrations of three VOCs above PQLs, suggests that the
US water-beaning honizon may be marginally affected by orgamic matenals disposed
of 1n the former waste pit. However 1t 1s pointed out that these three VOCs were
generally absent 1n groundwater 1n the two formations stratigraphically above the US
(the WL and WC)

Quality Assurance/Quahty Control

Chemucal Analyses and Quality Assurance Protocols

Chemical analyses of groundwater samples collected dunng the July-August 2001

intenim groundwater monitoring were performed using EPA-approved methods and protocols
included 1n SW-846 (3™ Edition) or MCAWW The groundwater quality samples were collected
and analyzed in accordance with the QAPP prepared by ESC and submitted to EPA on July 26
2001, as a companion document to the GWMP The QAPP 1s currently undergoing EPA review
while the GWMP has been conditionally approved by the EPA

Ten percent of the samples collected duning the field activities for laboratory analyses

were duplicated. During the 2001 intenim groundwater momtoring sampling event one duplicate
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groundwater quality sample (P-30-GW) was collected from piezometer P-19-WL Water quality
sample P-30-GW was submutted bhind to the laboratory Internal laboratory duplicates were also
analyzed at the rate of 1 per every 10 samples submtted for analysis

The accuracy of analytical techmques and mstrument calibration was monitored through
the use of calibration standards Quality control (QC) checks, including the analysis of one field
blank (1e equipment blank) and a tnp blank, provided with each batch of sample containers to
the laboratory, were used to ascertain the integnity of the analyses Acetone was detected 1n a
trip blank and the corresponding sample results were qualified as probable blank contamiation
in the data tables Acetone B2EHP, bannum beryllium 1ron zinc, and ammoma mtrogen were
detected 1n the equipment blank and the corresponding sample results qualified as probable blank
contamination if the reported sample concentration was no more than 5 to 10 times the blank
concentration Acetone 1s a common laboratory contaminant and B2EHP 1s a plasticizer used 1n
plastics and latex gloves and 1s ubiquitous 1n the environment These qualifications did not
affect the overall quality or assessment of the analytical data.

Sample matrices were examined to evaluate their effect on the analytical protocol One
laboratory prepared matrix spike/matrix spike duplicate (MS/MSD) sample was analyzed 1n
conjunction with the 2001 intenm groundwater momtoring The MS/MSD sample was analyzed
for SW-846 parameters Matnix spike recovenes and inductively coupled plasma serial dilutions
were outside QC limts for 1ron, sodium, and bannum This resulted 1n qualifying the appropnate
metals results as estimated or probable blank concentrations 1n the data tables However, these
qualifications did not affect the overall quality or assessment of the analytical data

Laboratory QC reference samples were integrated into the analytical scheme to assess
accuracy All field and laboratory QC samples were analyzed according to the method protocols
as regular samples, including all spikes, dilutions, and processing All QC samples were

evaluated based on CLP or other EPA accepted critenia of the relevant analytical level

442 Data Vahidation

All samples obtained and analyzed were subjected to data vahdation using the QA/QC
cnteria specified in the EPA Region V guidance documents and the prepared QAPP for data
vahdation or the specific analytcal method Data validation was accomplished by STL-
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Pittsburgh’s Quality Assurance (QA) Officer and the QA Officer of ESC All laboratory data
were validated by ESC s QA Officer using onginal laboratory reports STL-Pittsburgh produced
data reports that allowed for validation by including all QA/QC deliverables for the relevant
analytical method Approprnate equations for precision accuracy (bias), and completeness were
used for all analyses The data reporting packages were reviewed thoroughly by ESC s QA
Officer

The data validation process involved a review of instrument calibration procedures
instrument tuning and performance, holding times blanks MS/MSD interference 1n analytical
determinations compound tdentification system performance venfying calculations and data
assessment Cntena for accepting and rejecting data were based on EPA s Functional
Gudelines for the Evaluation of Organic and Inorganic Analysis (EPA, 1988) or the QA/QC
critena for the relevant analytical method

A preliminary review was performed by ESC to venfy that all necessary paperwork (1 €
chain of custody’s traffic reports, analytical reports laboratory personnel signatures) and
deliverables were present A detailed QA review was performed by ESC to venfy the qualitative
and quantitative reliability of the data as they were presented. This review included a detailed
review and interpretation of all data generated by STL-Pittsburgh

Based on the review of the analytical data, an organic and inorganmic QA report was
prepared and 1s provided 1n Appendix B The report consists of a general introduction section,
followed by qualifying statements that were taken 1nto consideration for the analytical results
used 1n the data tables Based on the QA review qualifier codes were placed next to specific
sample results on the sample data tables These qualifier codes serve as an indication of the
qualitative and quantitative rehiability of the data A glossary of data qualifiers 1s also included

Based on the QA/QC review specifically detected VOCs, B2EHP, metals, and other
morganic analytes were qualified as probable blank contamination or estimated concentrations
The analytical data, as qualified, are of acceptable quality and are usable for the purpose of

assessing constituent concentrations in groundwater at the BRL site
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50 Conclusions

This section summarnzes the key results of the 2001 interim groundwater monitoning
completed during July and August 2001 1n the vicinity of the former waste pit area, at the BRL

site

51 Groundwater Flow Directions

One goal of the 2001 intennm groundwater monitoring was to measure water levels 1n the
WL, WC, and US water-bearing horizons for deternuning and evaluating groundwater flow
directions Groundwater elevations were measured 1n two monitoring wells and a piezometer
installed 1n the WL, three piezometers completed 1n the WC and three piezometers installed 1n
the US Based on the groundwater elevation data collected on August 6, 2001 potentiometric
surface maps for the WL WC and US were constructed

Based on the August 2001 water levels groundwater in the WL, 1n the former waste pit
area, flows to the northeast and would be captured by surface water diversions and underdrains
mstalled dunng performance of the Phase 1 RA activities

Groundwater flow 1n the WC 1s toward the north-northwest based on the August 2001
data from the three piezometers Based on the August 2001 water levels in the three US

piezometers, groundwater flow 1s to the west

52 Groundwater Quality of the Wegee Limestone

Groundwater quality samples were collected from two monitoring wells and a piezometer
completed 1n the WL honzon 1n the former waste pit area Based on the analytical data, no
VOCs or PAHs were detected in the water quality samples above PQLs of the analytical
methods B2EHP was detected above 1ts MCL of 6 pg/l, however these B2EHP concentrations
were qualified after QA/QC review as probable blank contamination B2EHP 1s a common
laboratory contaminant and 1s ubiquatous to the environment

Manganese and sulfate concentrations, and estimated concentrations of wron in the
monitoring wells and piezometer exceed applicable SMCLs The reported concentrations of

TDS and turbidity exceed applicable SMCLs Low chlonde concentrations suggest that the WL
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honizon 1n the former waste pit area may be marginally affected by landfill leachate Elevated
1ron, sulfate manganese, and TDS concentrations indicate that groundwater in the WL may be
affected by AMD The general absence of orgamc analytes above PQLs suggests that organic
matenials disposed of 1n the former waste pit area are not mugrating into the WL honizon from the

former waste pit area

53 Groundwater Qualty of the Waynesburg Coal

Groundwater quality samples were collected from three piezometers 1nstalled 1n the WC
horizon 1n the former waste pit area. Based on the analytical data, no PAHs were detected 1n the
water quality samples above the PQLs of the analytical method Estimated concentrations of
acetone and 2-butanone were detected above PQLs in piezometer P-23-WC  The reported
acetone concentration was further qualified after the QA/QC review as attnbuted to blank
contamination B2EHP concentrations were reported in P-23-WC and P-24-WC that exceed the
applicable MCLL. However the B2EHP concentration in both water quality samples were
qualified as attnbuted to blank contamination and the concentration in P-23-WC was further
qualified as an estimated concentration B2EHP 1s a common laboratory contaminant and 1s
ubiquitous to the environment

Total and estimated iron concentrations reported in the groundwater quality samples
collected from the three piezometers exceed the applicable SMCL. Manganese concentrations 1n
P-23-WC and P-25-WC were reported above the SMCL The dissolved thallium concentration
in the groundwater sample collected from P 23 WC exceeded the applicable MCL of 6 ug/l
However, the reported dissolved thalllum concentration was qualified as an estimated
concentration after completion of the QA/QC review Concentrations of dissolved iron and
dissolved manganese 1n P-23-WC and P-25-WC exceed applicable SMCLs TDS and turbicity
concentrations 1n all three piezometers and sulfate concentrations in P-28-US exceed applicable
SMCLs The low chlonde concentrations suggest that this water-bearing horizon 1s only
marginally affected by landfill leachate  Elevated iron, sulfate, manganese, and TDS
concentrations suggest that this water-bearing honzon may be marginally affected by AMD The

general absence of organic analytes above PQLs suggests that orgamic matenals disposed of 1n

ESC




BRL-2001INTMON
SecttonNo 50

Date October 17 2001
Page 3 of 3

the former waste pit area are not mugrating through the WC aquifer 1n the vicimty of the former

waste pit area of the BRL site

54 Groundwater Quahty of the Umontown Sandstone

Three groundwater quality samples were collected from three piezometers installed in the
US water-bearing horizon 1n the former waste pit area No PAHs were detected 1n the analyzed
groundwater quality samples Acetone was detected above its PQL in P-27-US and was
attnbuted to blank contamination Estimated concentrations of toluene were reported in
groundwater quality samples collected from piezometers P-26-US and P-27-US  Benzene
concentrations that exceed the applicable MCL were reported i P-26-US and P-27-US
Estimated and diluted B2EHP concentrations were detected 1n two of the water quality samples
(P-27-US and P-28-US) at concentrations above its MCL The B2EHP in P-27-US was
qualified as attributed to blank contamination and the concentration in P-28-US was reported
from a diluted sample due to matnx interference However B2EHP 1s a common laboratory
contamninant and 1s ubiquitous to the environment

Total and dissolved arsenic concentrations reported in P-26-US exceed the applicable
MCL Total and dissolved 1ron and manganese concentrations in piezometers P-26-US and P-
28-US exceed their applicable SMCLs TDS and turbidity concentrations in P-26-US and P-28-
US, and sulfate concentrations 1n P-28-US exceed applicable SMCLs and MCLs Groundwater
quality samples for total and dissolved metals BOD COD ammomnia mtrogen, TDS, TSS, and
turbidity were not collected from piezometer P-27-US due to insufficient water column

Low chlonde concentrations 1n the US piezometers 1n the former waste pit area suggest
that the groundwater may be marginally affected by landfill leachate Elevated concentrations of
iron sulfate, manganese, and TDS suggest that the US honzon may be affected by acid mine
dramnage Organic analytes were generally absent, but the low reported concentrations of three
VOCs could suggest that organic matenals disposed of in the former waste pit area may be
marginally affecting the US 1n the vicimity of the former waste pit area It 15 poimnted out
however, that these three VOCs were generally absent in the WL and the WC water-bearing

horizons

ESC




BRL-2001INTMON
Section No 60

Date October 17, 2001
Page 1 of 2

60 References

CONSOL Energy Apnl 22 1997 Buckeye Reclamation Landfill Site — Ground Water
Monitoring Plan Summary

Environmental Protection Agency 1992 RCRA Ground-Water Momtoring Draft Technical
Guidance EPA/530-R-93-001

Environmental Strategies Corporation March 18, 1992  Supplemental Hydrogeologic Pre-
Design Study Buckeye Reclamation Landfill Site Belmont County Ohio Final Report

Environmental Strategies Corporation Apnl 28 1994 Additional Hydrogeologic Investigation
Buckeye Reclamation Landfill Site Belmont County Ohio Final Report.

Environmental Strategies Corporation  May 27, 1996  Southern Toe Hydrogeologic
Investigation Buckeye Reclamation Landfill Site Belmont County Ohio Final Report

Environmental Strategies Corporation January 16 1998 1997 Intenm Groundwater
Monitoring Report Buckeye Reclamation Landfill Site Belmont County Ohio Final
Report

Environmental Strategies Corporation July 16, 1998a Waste Pit Hydrogeological
Investigation Buckeye Reclamation Landfill Belmont County Ohio Final Report

Environmental Strategies Corporation  October 7, 1998b 1998 Intenm Groundwater
Monitoring Report Buckeye Reclamation Landfill Site Belmont County, Ohio, Final
Report

Environmental Strategies Corporation July 23 2001 Draft Southern Toe Sampling and
Analysis Plan Revision 0 Buckeye Reclamation Landfill Belmont County Ohio

Environmental Strategies Corporation July 25 2001a. Draft Groundwater Monitoring Program
Quality Assurance Project Plan, Revision 0, Buckeye Reclamation Landfill Belmont
County Ohio

Environmental Strategies Corporation July 30 2001b Final Groundwater Monitoring Program
Revision 1 Buckeye Reclamation Landfill, Belmont County Ohio

Ohio Environmental Protection Agency February 1995 Techmcal Guidance Manual for
Hydrogeologic Investigations and Ground Water Monitoring

ESC




BRL-2001INTMON
SecionNo 60

Date October 17, 2001
Page 2 of 2

Methods for Chemical Analysis of Water and Wastes (MCAWW) Revised 1983 EPA/600/4-
79-020

Test Methods for Evaluating Solid Wastes Physical/Chemical Methods 2°¢ Edition SW-846
Update I (1992), Update II (1994) Update II (1997)

ESC




ESC

Tables




Acetone

Acrylonitrile

Benzene

Bromocholoromethane

Bromodichloromethane

Bromoform Tribromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chloroethane Ethyl chlonde

Chloroform, Trichloromethane

Dibromochloromethane
Chlorodibromomethane

1 2-Dibromo-3-chloropropane
DBCP

1 2-Dibromomethane Ethylene
dibromude EDB

o Dichlorobenzene 1,2-
Dichlorobenzene

p Dichlorobenzene 1 4-
Dichlorobenzene

trans 1 4-Dichloro 2 butene

1 1 Dichloroethane Ethyhdene
chlonde

1 2 Dichlorothane Ethyhdene
dichlonde

1 1 Dichloroethylene 1 1-
Dichloroethene Vinylidene
chlonde

cis-1 2-Dichlorothylene cis
1 2-Dichloroethene

trans-1 2-Dichlorothylene
trans-1 2-Dichloroethene

1 2 Dichloropropane
Propylene dichlornide

ci1s-1 3 Dichloropropene

trans-1 3 Dichloropropene

Ethylbenzene

2 Hexanone Methyl butyl
ketone

Methyl bromude
Bromomethane

Methyl chlonde
Chloromethane

Table 1 1

Groundwater Momtoring Program

Monitoring Parameter List
Buckeye Reclamation Landfill
Belmont County, Ohio

Methylene bromude
Dibromomethane

Methylene chlonde
Dichloromethane

Methyl ethyl ketone MEK 2-
Butanone

Methyl 10dide 10domethane

4-Methyl-2-pentanone Methyl
1sobutyl ketone

Styrene

111 2 Tetrachloroethane

112 2 Tetrachloroethane

Tetrachlorethylene
Tetrachlorethene
Perchloroethylene

Toluene

1 1 1 Trichloroethane
Methylchloroform

1 1 2 Tnichloroethane

Tnchloroethylene
Tnchloroethene

Tnchloroflouromethane
CFC-11

1 2 3 Trichloropropane

Vinyl acetate

Vinyl chlonde

Xylenes

Anthracene

Benzo(a)anthracene

Benzo(k)fluoranthene

3 4-Benzofluoranthene
Benzo(b)fluoranthene

Benzo(g h Dperylene

Benzo(a)pyrene

Chrysene

Dibenzo(a h)anthracene

Fluorine

Indeno(1 2 3¢ d)pyrene

Naphthalene

Phenanthrene

Pyrene

Bis(2-ethylhexyl)phthalate

Antimony

Arsenic

a/ Parameter analyzed dunng field sampling event
b/ Parameter analyzed i field and laboratory

docs/Buckeye/144195/Revised BRL-GWMPTTable 1 1 doc

Barium

Beryllium

Cadmium

Chromium

Cobalt

Copper

Lead

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

Sodium

Magnesium

Calcium

Potassium

Iron

Manganese

Cyamde (total reactive and
amenable)

Ammonia

Chlonde

Chemical oxygen demand
(COD)

Temperature (a)

pH (2)

Specific conductance (a)

Total dissolved solids (TDS)

Oxidation/reduction potential
(ORP/Eh) (a)

Total phosphorous

Total acidity

O1l and grease

Total alkalmity

Nitrate-nitrite

Sulfate

Turbidity (b)

Dissolved Oxygen (a)

Total Orgamc Carbon (TOC)

Sulfide

Biological Oxygen Demand
(BOD)

Total suspended solids (TSS)



Table2 1

Construction Data for Piezometers and Monitoring Wells

Former Waste Pit Area
Buckeye Reclamation Landfill
Belmont County, Ohio (a)
Surface Top of PVC Monitormg Momtormg
Piezometer/ Elevation Casing Elevation Total Depth Interval Interval
l Monitormg Well (ft AMSL) (b) (ft AMSL) (b) @) (© (fH (d) (ft AMSL) (d)
Wegee Limestone
' MW 3AA WL 1160 05 116474 9705 9305 97 05 1 067 69-1 062 69
MW 5AA WL 113829 113950 7171 66717171 1067 79 1062 79
l P19 WL 112103 112534 5771 527157171 1067 63 1062 63
Waynesburg Coal
P23 WC 114077 1 144 86 100 20 977 10020 1 044 66-1 042 16
P 24-WC 112795 113152 8623 8423 8623 104729 104529
l P25 WC 111254 111462 69 32 66 82 69 32 1047 80-1 045 30
Umontown Sandstone
l P 26-US 114288 114649 137 87 123 87 137 87 1019 62 1008 62
P27 US 112945 113168 122 64 109 64-122 64 1022 04-1 009 04
P 28-US 111261 111472 100 87 84 87 100 87 102985101385

a/ All prezometers and monitoring wells are 2 inches mside diameter AMSL = Above mean sea level
b/ RA Phase I contractor August 2001 re surveyed elevation

l ¢/ Measured from top of polyvinyl chloride (PVC) casing
d/ Calculated based on current total depth and 1nstalled screen length

I docs/Buckeye/144195/IntMon2001 T2 1 xls



Table 3-1

Potentiometric Surface Elevations for Piezometers and Momtoring Wells

- Buckeye Reclamation Landfill
Belmont County, Ohio
August 6, 2001 (a)
Momnitoring Well/ Top of PVC Depth to Water Table
Piezometer Casmg Elevation Water (ft) (b) Elevation
Wegee Limestone
MW-3AA WL 116531 84 01 108130
MW 5AA WL 113950 56 50 108300
P 19-WL 112534 4500 1080 34
Waynesburg Coal
P23 WC 1144 86 9376 105110
P 24-WC 113152 8017 105135
P 25-WC 111462 62 54 105208
Uniontown Sandstone
P 26 US 1 146 49 13011 1016 38
P27 US 113168 11958 1012 10
P28 Us 111472 85 88 1028 84

a/ All elevations m feet Above Mean Sea Level (AMSL)
b/ Measured from top of PVC casing

docs/Buckeye/144195/GWelevs8-01.xls

Water Table Elevation
June 22, 1998

108177
108324
1081 33

1054 13
105312
105227

101113
101150
1028 85



Monitormg Well/
Prezometer

Wegee Lmimestone
MW 3AA WL
MW SAA WL
P19 WL

Waynesburg Coal
P23 WC
P-24-WC
P-25-WC

Uniontown Sandstone
P 26-US
P27US
P28 US

=

6 36
724
6 66

671
855
786

6 43
826
814

Table 4-1
Fmal Field Measurements
Piezometers and Momtoring Wells
Buckeye Reclamation Landfill
Belmont County, Olio
July and August 2001 (a)
Specific
Conductivity  Temperature DO ORP/Eh
(uS/cm) o (megH)  (mv)
310 15 67 092 289
404 18 13 141 249
305 1712 157 211
226 2034 047 282
113 17 36 090 146
386 1785 093 202
438 18 80 155 79
331 2330 068 90
457 1825 079 168

Turbidity
(NTUs)

thh W

62

30

ERE

a/ uS/cm=mll1 Siemens per cenumeter "C=degrees Celsius DO=Dissolved oxygen mg/l=milligrams per
liter ORP/Eh=Ox1dation reduction potential mv=mullivolts NTUs=Nephelometric Turbidity Unit.

docs/Buckeye/144195/Fieldmeas-7&8-01.xls



SVOCs (ugh)
Bis(2 EthyThexyl) Phthalate

Total Metals (ug/l)
Arsemc
Barium
Beryllium
Calcium
Chromum
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadmm
Zinc

General Chemistry
Parameters (mg/1)

Total Alkalmity

Total Organic Carbon (TOC)

Chlonde

Biochemical Oxygen Demand (BOD)
Chemucal Oxygen Demand (COD)

Ammonta Nitrogen

Total Dissolved Solids (TDS)
Total Suspended Solids (TSS)
Sulfate

Turbdity (NTUs)

a/ U=Undetected at the practical quantitation limit J=Estimated concentration B=Probable blank contaminanon NS=No standard,

Table 4-2

Groundwater Samphng Results, Wegee Limestone

MW 3AA WL

15B

26
4671
0417
354 000
31
55
13U
19200J
165 000
2150
115
805
259 000
50
48]

675
71
956
47
242
1.5
3010
352
1410
46

Buckeye Reclamation Landfill

Belmont County, Ohio
July 17 19, 2001 (a)

Monitoring Well/Piezometer Number
MW 5AA WL

58IB

31
2291
0497

101 000

26U
43
67317
67 700
959
79U
10 200
731 000
41U
42]

553
40
792
2U
10U
073
2820
104
1,500
87

P 19-WL

10U

20U
1937
047
432 000
22
46
13U
462]
170 000
1500
79U
4570
90 100
54
43]

718
71
118
24

264
0I18B
2630
96
1130
17

P30-GW (b

50B

20U
1881J
048]
437 000
21
32
130
4057J
170 000
1510
79U
4 550
89 600
55
320

720
8.3
120
24
286
019B
2,550
60
1070

VOCs=Volanle orgamc compounds SVOC=Seru volatle orgamic compounds ug/l=Micrograms per liter
mg/l=Milhigrams per literr NTUs=Nephelometric turbidaty units

b/ Duplicate sample of P 19 WL
</ Environmental Protection Agency March 2001 National Pnmary Drinking Water Standards Maximum Contaminant Level (MCL)

d/ Ohio EPA MCL

¢/ EPA National Secondary Maximum Contammant Level (SMCL)

f/ EPA MCL effective January 1 2002

g Ohio EPA SMCL

docs/Buckeye/144195/GWdata7&8-0 1HITS xis

EPA
MCL (c)

6

50
2000
4
NS
100
NS
1000 e
300e
NS
S0e
NS
NS
NS
NS
5000e

NS
NS
250 e
NS
NS
NS
500 e
NS
250 ¢
1f

OEPA
MCL (d)

6

50
2000

NS
100
NS
NS
300 g
NS
50g
100
NS
NS
NS
5000 g

NS
NS
250 g
NS
NS
NS
500 g
NS
250 g
NS



VOCs (ugh)
Acetone
2 Butanone (MEK)

SVOCs (ug/)

Bis(2 Ethythexyl) Phthalate

Total Metals (ug/l)
Arsenic
Banum
Beryllom
Cadmyum
Calcium
Chromium
Copper
Iron
Magnesium
Manganese
Potassium
Sodmum
Vanadium
Zme

Dissolved Metals (ug/l)
Arsenic
Banum
Berylhum
Calcium
Chromum
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Thalligm
Zinc

General Chemistry Parameters (mg/1)

Total Alkalmity

Total Organic Carbon (TOC)

Chlonde

Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)

Natrate Nitrite
Ammoma Nitrogen
O1l and Grease

Total Dissolved Solids (TDS)
Total Suspended Solids (TSS)

Sulfate
Total Sulfide
Turbidity (NTUs)

Table 4-3

Groundwater Sampling Results, Waynesburg Coal
Buckeye Reclamation Landfifl

Belmont County Ohro

July 17 19 and August 7 2001 (a)

P 23.-WC
11JB
121

77I1B

162
149
015J
063U
9770
19J
18U
4220
7221
354
59 100
394 000
41U
1147

150
133)
0203
8820
11U
3017
2040
662 J

55 700
388 000
691J
487

878
271
771
809

143
owu
098

52

1160

204
106G
10

1080

Piezometer Number

P 24-WC
20U
20U

14B

37
5361J
0411
063U

10 600

31

31

3361
3630
265
2 480
276 000
41U
1247

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

501
45
103
669
699
011
049 B
SU
905
4U
501
148
241

P25-WC
20
20U

10U

20U
5181J
052J
16
467 000
24
197
14407
207 000
3510
31 800
224 000
51
320U

20V
251
045
442 000
19
130
1150
203 000
3320
28 000
217 000
57U
32U

1070
82
66 4
69
143
oo0U
19
SU
3300
384
1,560
1U
374

EPA
MCL (b)

NS

NS

50
2000

NS
100
1000d

300d
NS

50d
NS
NS
NS

5000d

50
2000

NS

1000d

3004
NS

50d
NS
NS

5000d

NS
NS
250d
NS
NS
10
NS
NS
500 d
NS
250d
NS
le

OEPA
MCL (c)
NS
NS

50
2000

NS
100
NS
300 f
NS
50f
NS
NS
NS
5000 f

50
2000

NS
100
NS
300 f
NS
50f
NS
NS

5000 f

NS
NS
250 f
NS
NS
10f
NS
NS
500 f
NS
250 f
NS
NS

a/ U=Undetected at the practical quantitation Limt; J=Estimated concentration NA=Not analyzed, B=Probable blank contaminaton

NS=No standard VOCs=Volatile organic compounds SVOC=Semu volatile orgamc compounds ug/l=Micrograms per liter

mg/l=Milhgrams per hter NTUs=Nephelometnc turbidity units G=elevated detection lrmt due to matrix mterference
b/ Environmental Protechion Agency March 2001 Nanonal Pnimary Drinking Water Standards Maximum Contanunant Level (MCL)

¢/ Oluo EPAMCL

d/ EPA National Secondary Maximom Contamnant Level (SMCL)

e/ EPA MCL effective January 1 2002

f/ Olo EPA SMCL

docs/Buckeye/144195/G Wdsta7&8-01 HITS.xls



Groundwater Sampling Results, Untontown Sandstone

Table 4-4

Buckeye Reclamation Landfill

Belmont County Ohio

July 17 19 and August 7 2001 (a)

Piezometer Number EPA OEPA
VOCs (ugh) P 26-US P 27 US(c) P 28-.US MCL () MCL (d)
Acetone 20U 25B 20U NS NS
Benzene 53 18 5U 5 5
Toluepe 133 1317 5U 1 000 1000
SVOCs (ug/l
Bis(2 Ethylhexyl) Phthalate 10U 66JB 94 D 6 6
Total Metals (ug/)
Arsenic 684 ®) 75 50 50
Barum 744 ®) 2327 2000 2,000
Beryllmm 0161] ®) 0571 4 4
Calerum 16 300 ®) 51 200 NS NS
Chromnom 1573 ®) 42 100 100
Cobalt 89J ®) 26U NS NS
Copper 37) ® 25 1000 e NS
Iron 16 900 ® 18601] 300 e 300 g
Lead 22) ®) 18U 15 NS
Magnestum 4,470 ® 22 000 NS NS
Manganese 389 ® 212 50e 50g
Nicke] 877 (b) 79U NS 100
Potassium 2980 ®) 4200 NS NS
Sodium 1 180 000 (b) 1 100 000 NS NS
Zinc 841] (b) 32U 5000 e 5000 g
Dissolved Metals (ug/1)
Arsenic 62.1 ) 64 50 50
Banum 585 ) 198 2,000 2,000
Beryllum 02317 ®) 040 4 4
Calcrum 14 800 ®) 45200 NS NS
Chrommm 11U ®) 14 100 100
Cobalt 43] ® 26U NS NS
Copper 52J ®) 16 1000 ¢ NS
Iron 8 120 ®) 1840 300 e 300 g
Magnesium 428017 ®) 19 700 NS NS
Manganese 303 () 215 50e S0g
Nickel 159] () 79U NS 100
Potassium 3280) (b) 3660 NS NS
Silver 10 ) 075U 100e 100 g
Sodmam 1130 000 ) 1 050 000 NS NS
Zinc 691 ®) 32U 5000 e 5000 g
General Chemistry Parameters (mg/)
Total Alkalmity 2,660 2,020 1060 NS NS
Total Orgamc Carbon (TOC) 781 356 56 NS NS
Chlonde 480 993 652 250 e 250 g
Biochermeal Oxygen Demand (BOD) 802 (b) 86 NS NS
Chemical Oxygen Demand (COD) 242 ®) 100 NS NS
Ammoma Nitrogen 096 ) 15 NS NS
O1] and Grease 115 50 5U NS NS
Total Dussolved Sohds (TDS) 3210 (b) 3200 500 e 500 g
Total Suspended Solids (TSS) 290 (b) 172 NS NS
Sulfate 10G 5U 1450 250 ¢ 250 g
Total Phosphorus 022 b) 010U NS NS
Turbidity (NTUs) 102 b) 234 1f NS

2/ U=Undetected at the practical quantitation Iimit, J=Estimated concentration, NA=Not analyzed B=Probable blank contarmnation-
NS=Not sampled dunng monitoring event VOCs=Volatile orgamc compounds SVOCs=Sem: volatile orgame compounds
ug/l=Micrograms per liter- mg/l=Milhgrams per hter- NTUs=Nephelometnic turbrdaty umts
G=elevated detection lunut due to matrix mterference.

b/ Specific parameters not analyzed due to msufficient water columm.

¢/ Environmental Protection Agency March 2001 National Promary Dninkmg Water Standards Maximum Contarmmant Level (MCL)

4/ Olo EPA MCL.

¢/ EPA National Secondary Maxmmrum Contarronant Level (SMCL)

f/ EPA MCL effective January 1 2002

8/ Otmo EPA SMCL

1441957 OIHITS xbs
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Appendix A — Summary Table of Groundwater Analytical Results
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Campound

VOCs (vgh)
Bromochlaromethane
1,2 Dichlorobenzene

1 4-Dichlorobenzene
Cis-1,2-Dichlaroethene
Xylenes (total)

Acetone

Acrylonitnle

Benzene
Bromodichloromethane
Bromoform
Bromethane

2-Butanone (MBK)
Carbon Disulfide

Carban Tetrachlonde
Chlorobenzene
Chlorocthane

Chloroform
Chloromethane
Dibromochlorormethane
1,2 Dibro-3-chloropropane
1 2-Dibromoethane (BDB)
Dibromomethane
Trens- 1 4-Dichloro-2 butene
1 1 Dichlaroethane

1,2 Dichlaroethane

1 1 Dichloroethene
Trans 1 2 Dichloroethene
1,2 Du ane

Cis 1,2 Dichloropropene
Trans-1,3 Dichloropropene
Bthylbenzene

2-Hexanone

Iomethane

Methylene Chlonde

4-Methyl-2-pentanone (MIBK)

Styrene

11 1,2 Tetrachlorocthane
1 1 2,2-Tetrachlorocthane
Tetrachloroethene
Toluene

1 1 1 Trachlorocthane

1 1 2 Tachlorocthane
‘Trichlorocthene
Trchlorofluoromethane
1,2,3 Trichloropropane
Vinyl Acetate

Vmyl Chlaride

Table1

Groundwater Sampling Results
Buckeye Reclamation Landfill
Belmant County Ohlo

July 17 19 and Avgust 7 2001 (s)

Maonitaring WelVPiszometer Number
MW3AAWL MWSAAWL  PISWL P30GW®H  B2-WC R24WC  P2SWC
55U 55U 50 5U 50 SU S5U
50 S5U 5U 5U 50 SU 5U
5U 50 50 sU 5U SU 5U
5U 50 5U 50U 50 SU 5U
15U 15U 15U 150 15U 15U 150
20 200 20U 20U 11JB 20U 20U
100U 100U 100U 100 U 100U 100U 100U
5U 50U 5U 50U 50 SU 5U
5U 50U 5U 50 50 SU 50U
50 SU 5U 50U S5U SU 5U
10U 100U 0wy 10U 00U 100 v
200 20U 200 200 1273 200 200
50U 5U 5U 5U 5U ALY 5U
50 SU SU 50 5U sU 55U
5U 55U 50 5U0 5U SU S5U
1wou 10U ou 10U ovu 10U jURY)
5U 50U 5U 5U 5U SU 5U
10U 10U 10U 10U 00 10U 100
5U 5U 5U 50U 50 SU S5U
10U 10U 10U 100 10U 10U 10U
SU 50 5uU 50 50U SU SU
5U 5U 5U 5U sU SU 5U
55U 5U sU 5U 50U SU 5U
50U 5U 5U 5U 5U Su 5U
5U 5U 5U 50 50 S5U 5U
55U 5U 5U 50 5U 50 5U
50U 5U 5U 5U 5U SU Sy
5U 5U 50 5U 50 50 5U
5U 5U 5U 50U 5U SU 5U
5U 50 50 55U 5U SU 5U
5U 5U sU 5U 5U SU SU
200 200 200 20U 200 20U 200
50 s5U 50 5U 5U 5U 50
50 5U 50 5U 50 sU 50U
200 20U 200 20 20U 20U 200
5U 5uU 55U 50U 5U 50U 50
50 s5U 5U 50U 50U 5U 5U
50 5U 50 50U 50 SU 50U
5U 5U 50 50 5U SU 50U
50 5U 50 5U 50U suU 5U
5U 50 50 5U 5U SU 5U
50 50 5U 5U 50U 5U 5U
50 S5U 50U 50 50 5U 55U
100U 100 1000 0U 10U 10U 100
50 50 5U0 50 50 50 50
5U SU 5U 5U 5U sSU 5U
10U 10U 10U 10U 10U 10U 10U

10U
50
5u
10U

Trip and Equipment Blank Samples
B2 US(R) P22Us IBQUOl IEoNEN  IBOBO EB1  TROSMIL
5U 5U 50 5U 50U 50 5U
5U 5U S5U SU 50 50 5U
5U 5U 5U SuU 5uU 50 5U
5U 5U 5U 5U 5U 5U 50U
150 15U 15U 15U 50 50 15U
25B 20U 20 20U 637J 147 200
100U 100 U 100 U 100U 100 U 100 U 100U
18 su SU 5uU 5U 5U 50
5U 5U 5U 5y 5U 5U sU
5U 5U 5U 5U 5U 5U 50
10U 0vU 100 10U 10U 10U 100
200 20U0 200 20U 20U 200 200
5U 5U 5U 5uU 5U 5U 5uU
5U su 50 5U 5U 50 5U
50 5U 5U 5U 5U 5U 5U
100 10U 10U wou 10U 10U 10U
5U 5U 50U 5uU SU 5U 5U
100 10U 100 10U 10U 100 10U
5U0 5U 5U 5U 5U 5U 5U
100 10U 10U iou 100 10U 100
5U 5U 5U 5U 5U 5U 5U
5U 5uU 5U 5U 5U 5U 5U
5U 5U 5U 5U 5U 55U 50U
5U 5U 5U 5U 5U 50 50U
55U 5U SuU S5u 5U 50 50
50U 50 5U 5U 5U 50 5U
50U 5U 50 5U 5y 5U 5U
5U 5uU 5U 5uU 5U 5U 5U
5U 50 50 50 SU 50 sU
5U 5V 5U 5U 5U 50 sU
sU sSU 5U suU 5U 5U 5U
20U 200 200 20U 20U 20U 200
5U 5U 50U 5U 5U 5U 50
5U 5uU 50U 5U 5U 5U 5U
20U 20U 20U 20U 20U 20U 00
50 5U 5U 5u 5u 5U sU
5U 5U 5V 5U 5U 50U 50
50 50 50 50 5U 5U sU
suU 50U 5U 5U 5U 50 50
137J 5U 5U SU 50 5U 50
5U 50 5U 5U 5U 5U 55U
50 55U sU s5U 5uU 5U 5u
50U 50 suU 5U 5u 5U 5U
10U 100 100 10U 100 10U 100
50 5u 5U s5U 5U 5U 5U
50 5u 5uU 5U 50U 5U 5U
10U 10U 100 100 10U 10U 10U
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Table 1 (continmed)

Groundwater Sampling Results
Buckeye Reclamation Land{in
Belmont Courty Ohdo
July 17 19 and Angnst 7 2001 (a)

Monttarmg WellPiezometer Nomber
Compound MW3IAAWL MWSAAWL  BI9WL P30CGW(H) PBWC P24WC  R2SWC P26US  P27US[
SVOCs (ugh)
Bis(2-Bihylhexyl) Phthalate 15B 58JB 100 50B 771B 14B 100 100 66)B
PAHSs (ug/) 10U 10U 10U 10U 16U 10U 10U 10U 10U
Naphthalene 100 10U 10U 10U 10U 10U 10U 10U 100
Flarene 10U 100 w0vU 10U 100 JLRY) jUIRY) 100 100
Phenanthrene 10U 10U 10U 10U 100 10U 100 1ou 1ou
Anthracene 100 10U 10U 10U 100 100 100U 0oy 10U
Pyrene QU 10U 10U 10U 10U 10vU 10U 10U 10U
Benzo(a) Anthracene 10U 100 100 10U 10u 100 10U iou wu
Chuysene 100 10U 1wou 10U 10u HRH U 10U 10U
Benzo(b) Fluoranthene 16U 10U 100 10U 1ovu 100 100 10U 100
Benzo(k) Fluoranthene 100 10U 10U 10U 10U 100 10U 10U 10U
Benzo (a) Pyrene 100 10U 10U 10U 10U 10U 10U 10U 10U
Indeno (1,2,3-cd) Pyrenc 10U 10U 10U 10U 10U 10U 10U 100U 10U
Dihenzo (a,h) Anthracene 10U 100U 10U 10U 10U v v 10U 100
Benzo (ghi) Perylene 10U 10U 10U 100 10U 10U 10U 10U 10U
Total Metals (ng/l)
Antunony 410 41U 41U 410U 41U 410 41U 410 NA
Argenic 26 31 20U 20U 162 37 20U 684 NA
Bariom 4671) 2291 1937J 18817 14913 53617 51817 744 NA
Beryllnm 04017 04973 0407 0481 0157 041 0527 0167 NA
Cadmmm 063U 063U 063U 063U 063U 063U 16 063U NA
Calerum 334 000 101 000 432,000 437 000 9770 10 600 467 000 16 300 NA
Chrommm 31 20 22 21 197 31 24 157§ NA
Cobalt 55 26U 46 32 26U 26U 26U 891J NA
Copper 13U 43 13U 13U 18U 31 197 31] NA
Iron 19200F 6731 46217 40511 4220 33671 14401J 16 900 NA
Lead 18U 18U 18U 18U 18U 18U 18U 2217 NaA
Magnesmm 165 000 67 700 170 000 170 000 722171 3630 207 000 4470 NA
Manganese 2,150 959 1,500 1510 354 265 3510 389 NA
Nickel 115 79U 790 79U 79U 79U 79U 871J NA
Potagsmm 805 10,200 4,570 4 550 59 100 2,480 31 800 2,980 NA
Selenmum 32U 32U 320 320 32U 320 320 32U NA
Silver 075U 075U 075U 075U 075U 073U 075U 075U NA
Sodaim 259 000 731 000 90 100 89 600 394 000 276 000 224 000 1 180 000 NA
Thallmm 570 570 57U 570 570U 570 570 570 NA
Vanadum 50 41U 54 55 41U 41U 51 410 NA
Zme 48] 423 433 320 114]) 1241 320 8417 NA
Dissolved Metals (ug/)
Antimony NA NA NA NA 41U NA 41U 41U NA
Arsenic NA NA NA NA 150 NA 20U 621 NA
Barmm NA NA NA NA 1337 NA 251 585 NA
Beryllum NA NA NA NA 0207 NA 045 0237 NA
Cadmmm NA NA NA NA 063U NA 063U 063U NA
Calcium NA NA NA NA 8 820 NA 442 000 14 800 NA
Chrommm NA NA NA NA 11U NA 19 11U NA
Cobalt NA NA NA NA 26U NA 26U 437 NA

B 28.U8

4D

10U
i0U
10U
10U
JURY)
10U
100
1ovu
10U
10U
10U
10U
10U
100

410U
75
232)
0571
063U
51200
42
26U
25
18607J
18U
22 000
212
790
4200
320
075U
1 100 000
57U
41U
320U

41U
64
198
040
063U
45 200
14
26U

IB 071701

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA

Trip and Equipment Blank Samples
IB 071801 1B 71908 EB1 IB0SOION
NA NA 6573 NA
NA NA 16U NA
NA NA 10U NA
NA NA 10U NA
NA NA 10U NA
NA NA 10U NA
NA NA 10U NA
NA NA 10U NA
NA NA 1ovU NA
NA NA 10U NA
NA NA 10U NA
NA NA 10U NA
NA NA 100 NA
NA NA 10U NA
NA NA 10U NA
NA NA 41U NA
NA NA 20U NA
NA NA 0447 NA
NA NA 0136 NA
NA NA 063U NA
NA NA 277U NA
NA NA 11U NA
NA NA 26U NA
NA NA 13U NA
NA NA 1007 NA
NA NA 18U NA
NA NA 213U NA
NA NA 075U NA
NA NA 790 NA
NA NA s19U NA
NA NA 320 NA
NA NA 075U NA
NA NA 150U NA
NA NA 570 NA
NA NA 41U NA
NA NA 36 NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
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Componnd
Dizsolved Metals (continued) (pg/l)
Copper
Iron

Lead
Magnesmm
Manganese
Nickel
Potagsum
Selenmm
Silver
Sodmm
Thallinm
Vanadmm
Zmc

General Chemistry Parameters (mg/l)
Total Acidity

Total Alkalmity

Total Organsc Carbon (TOC)
Chloride

Cyanide-amenable

Cyanide-free

Cyanide-total

Brochemucal Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
Nitrate-Nitrite

Ammonia Nitrogen

O1l and Grease

Total Dissolved Solids (TDS)

Total Suspended Sohds (TSS)
Sulfate

Total Sulfide

‘Total Phosphorus

Turbadity (NTUs)

NS
NS
NS
NS
NS§
NS
NS
NS
NS
NS
NS
NS
NS

10U
675
71
956
0010 U
o010 U
10U
47
A2
010U
15
5U
3010
352
1410
1U
010U

NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
Ns

100
553
40
792
0010 U
00100
10U
20
v
0vu
0713
50
2,820
104
1500
1U
010U
87

B 15-WL
NS

Ns
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS
NS

100
718
71
118
0010U
oo10U
10U
24
264
010U
018 B
Su
2630
26
1130
11U
010U
17

Monftoring WellPlezometer Nomber
P30GW({H PBWC  P24WC
NS 307 NS
NS 2040 NS
Ns 18U NS
NS 6627 NS
NS 320 NS
NS 79U NS
NS 55700 NS
NS 32U NS
NS 075U NS
NS 388 000 NS
NS 69 NS
NS 41U NS
NS 48] NS
10U 10U 10U
720 878 501
83 271 45
120 1 103
0010 U 0010U 0010 U
0010 U 000U o010V
10U 10U 10U
24 809 669
286 143 699
010U 010U o1t
019B 098 049B
5U 52 sU
2,550 1160 905
60 204 4u
1070 10G 501
iU 1v 148
010U 010U 010U
2 1080 241

Table 1 (continued)

Groungdwater Ssmpling Resnlts
Burkeye Recianiation Landfill
Belmant Connty Ohlo

July 17 19 and August 7 2001 (a)

’

13U
1150
18U

3320
7%U0

28 000
32U
075U

217 000
570
41U
32U

10U
1070
82
664
0010 U
oowvu
1ou
69
143
010U
19
5U
3300
384
1 560
1U
010U
374

527
8120
18U
42807
303
15917
32807
320
107
1 130,000
570
41U
69J

10U
2 660
781
480
0010 U
oolovU
10U
802
242
o10U
096
115
3210
290
10G
10
0.22
102

a/ U=Undetected at method detection limut; J=Bstimated concentration, NA=Not enalyzed, B=Probable blank contamunation TB=Typ blank; RB=Rgmpment blani; D=results from a secondary didution,
NS=Not sampled durng monstarmng event; VOCs=Volatile organic compounds, SVOC=Semt-volatile organic compound, PAHs=Polycylic aromatic hydrocarbans
ug/l=Micrograms per iter mg/l=-Millsgrams per liter NTUs=Neghelometric turbudity unts G=elevated detection timit due to matrix mterference.

b/ Duphicate sample of P 19 WL.

¢f Specific parameters not analyzed due to insufficient groundwater colunm.

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
2020
356
993
NA
NA
NA
NA
NA
NA
NA
50U
NA
NA
5U
NA
NA
NA

P 28.US

16

1840
18U

19700

215
790

3 660
320
075U

1 050 000
570
410
32U

10U
1 060
56
652
0010U
000U
100
86
10U
010U
15
5U
3200
172
1450
1U
010U
234

T8 071701
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Trip and Equipment Blank Samples
IB 073801 IB 071901 EB1  TB080701
NA Na NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA 10U NA
NA NA 5U NA
NA NA 1u NA
NA NA 1U NA
NA Na 0010 U NA
NA NA 0010 U NA
NA NA 100U NA
NA NA 2U NA
NA NA 10U NA
NA NA 010U NA
NA NA 012 NA
NA NA 5U NA
NA NA 10U NA
NA NA 4U NA
NA NA sU NA
NA NA 1U NA
NA NA 010U NA
NA Na 0s0U NA
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Appendix B — Quality Assurance/Quality Control Report
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Introduction

This data validation review includes analytical data from 10 groundwater samples and
associated field and laboratory quality control (QC) samples collected by Environmental
Strategies Corporation (ESC) at the Buckeye Reclamation Landfill Site 1n Belmont County,
Ohio on July 17 18 19 and August 7, 2001 The samples were analyzed by STL-Inc
Pittsburgh Pennsylvania for volatile organic compounds (VOCs), polyaromatic hydrocarbons
(PAHs) and bis-(2-ethylhexyl)phthalate (B2EHP) total and dissolved metals and the morganic
parameters acidity alkalimity, total orgamic carbon (TOC), chlonde total amenable and free
cyamde, biochemical oxygen demand (BOD), chemical oxygen demand (COD) nitrate-nitrite
ammonia mtrogen o1l and grease, total dissolved solids (TDS), total suspended solhids (TSS)
sulfate total sulfide, total phosphorous and turbidity The samples were analyzed utilizing
methods from US Environmental Protecion Agency (EPA) Methods “Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods” (SW-846), Third Ediion Update I
(1997), EPA Methods for Chemical Analysis of Water and Waste’ (MCAWW) (1983) and US
Public Health Service Standard Methods for the Examination of Water and Wastewater , 18%
Edition 1996 (SM-18) as follows

Parameter Method of Analysis
VOCs SW-846 8260
PAHs and B2EHP SW-846 8270
Total and dissolved metals SW-846 6010
Acidity MCAWW 305 1
Alkalinity MCAWW 3101
TOC MCAWW 415 1
Chlonde MCAWW 3252
Amenable total cyanide SW-846 9012
Free cyanide SM-18 4500-CN I
BOD MCAWW 405 1
COD MCAWW 410 4
Nitrate-nitrite MCAWW353 2
Ammoma nitrogen MCAWW 350 1
O1l and grease MCAWW 413 1
TDS MCAWW 160 1
TSS MCAWW 160 2
Sulfate MCAWW 375 4
Total sulfide MCAWW 376 1
Total phosphorous MCAWW 365 2
Turbidity MCAWW 180 1

ESC




This report presents a discussion of the data quality for each fraction 1e VOCs, PAHs
and B2EHP metals and inorganics) The qualified analytical data are presented in Table 1 The
QC data are presented 1n Tables A-1 through A-6 and the data qualifier definitions are presented
1 Attachments A and B Field QC and overall assessment of the analytical data are discussed 1n
separate sections of this report

A summary of the individual samples and the analyses conducted 1s presented 1n Table
A-1

The analytical data were validated and qualified according to the EPA Contract
Laboratory Program (CLP) National Functional Guidehnes for Organmic Data Review (EPA-
540/R-94/012, February 1994), the EPA CLP National Functional Guidehnes for Inorganic
Data Review (EPA-540/R-94/013, February 1994), EPA Region V Standard Operating
Procedure for Validation of CLP Organic Data (August 1993), and method specific criteria

The VOC PAH and B2EHP data were reviewed for holding times from date of sample
collection, surrogate recoveries matrix spike/matrix spike duplicate (MS/MSD), method
equipment and trip blanks (VOCs only) nstrument performance (GC/MS tune) 1nitial and
continuing cahbration internal standard performance, chromatographic and mass spectral raw
data, field duplicates and overall assessment of the VOC and PAH/B2EHP data

The metals data were reviewed for holding times from date of sample collection,
cahbration blanks mterference check sample (ICS), laboratory control sample (LCS), matrix
spike (MS), laboratory duplicate, post digestion spike recovery, inductively coupled plasma
(ICP) senal dilution, preparation and analysis logs, practical quantitation limits (PQLs)
instrument raw data, field duplicate, and overall assessment of the inorganic data

The 1norganic parameters were reviewed for holding times from date of sample
collection, calibration blanks LCS, MS/MSD, laboratory duplicate, preparation and analysis
logs, detection limits, instrument raw data, field duplicate, and overall assessment of the

inorganic data

VOCs
All samples were analyzed within the required method holding ttmes Holding times are
presented 1n Table A-2 Acetone was detected in the equipment blank (EB-1) collected on

ESC




07/18/01 and the trip blank collected on 07/19/01 (TB-071901) Positive results for acetone 1n
samples P 23-WC and P-27-US were considered undetected as probable blank contammation
(B) Equipment and trip blank contamination are presented in Table A-3 All other QC critenia
including surrogate recoveries, MS/MSD recoveries and precision LCS GC/MS tune, itial and
continuing calibration internal standard performance, chromatographic and mass spectral raw

data were within acceptable limits

PAHs and B2EHP

The samples were extracted and analyzed within the required method holding times
Holding times are presented in Table A-2 B2EHP was detected 1n the equipment blank (EB-1)
Results for B2EHP that were less than 10 times the concentration 1n the blank were considered
undetected as probable blank contamination (B) This includes all samples except P-28-US The
MS/MSD recoveries for acenaphthene were outside of recommended QC hmuts No action was
taken on the data because data are not qualified on MS/MSD results alone MS/MSD results are
presented in Table A-4 The result for B2EHP i sample P-28-US was reported from a
secondary dilution (D) due to matnx interference All other QC cniteria including surrogate
recoveries, method and equipment blanks, instrument performance (GC/MS tune), imitial and
continuing calibration, internal standard performance, chromatographic and mass spectral raw

data were within acceptable limats

Total and Dissolved Metals

The dissolved metals were field filtered through a 0 45um filter The samples were
prepared and analyzed within the required method holding imes Holding times are presented 1n
Table A-2 The senal dilution results for total bartum and total 1ron were outside of QC limuts
for samples MW-3AA-WL, MW-5AA-WL P-19 WL, P-30-WL, P-24-WC, and P-25-WC
Results for these metals in these samples were considered estimated (J) The MS/MSD
recovernies for total iron and sodium could not be measured because the concentration of these
metals was greater than four times the spike added No action was taken on the data ICP senal
dilutions outside of QC limts are presented in table A-5 Total barium, beryllium, 1ron and zinc
were detected 1n the equipment blank at trace concentrations Results for these analytes 1n the

corresponding samples were considered undetected as probable blank contamination if the
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concentration in the sample was less the five time the concentration of the level in the blank
All other QC cnitena including calibration blanks interference check sample, LCS, preparation
and analysis logs instrument detection limits 1nstrument raw data were within acceptable QC

limits

Inorganic Analytes

All samples were analyzed within the required method holding imes Holding times are
presented 1 Table A-2 Ammonia-nitrogen was detected 1n the equipment blank Results for
ammonia-nitrogen 1n samples P-19-WL, P-30-GW and P-24-WC were considered undetected as
probable blank contamination (B) All QC criteria including calibration blanks LCS, MS/MSD
laboratory duplicate, preparation and analysis logs, detection limits, and instrument raw data

were within acceptable limuts

Field Quahty Control

Three trip blanks were analyzed for VOCs to assess cross contamination during sample
transit from the field to the laboratory Acetone was detected n the trip blank collected on
7/19/01 None of the samples collected on 7/19/01 were affected

One equipment blank (EB-1) was collected for the same parameters as the samples to
assess the efficiency of the decontamination process Acetone, B2EHP, barium beryllium, 1ron,
zinc and ammomia-nitrogen were detected in the equipment blank The corresponding sample
results for these analytes were qualified as undetected (U) or as probable blank contamination
(B) 1f the concentration 1n the sample was less than five times (10 times for acetone and B2EHP)
the concentration 1n the blank Acetone 18 a common laboratory contaminant and B2EHP 1s a
plasticizer used in plastics and latex gloves and 1s ubiquitous in the environment Trip and
Equipment blank contamination 1is presented in Table A-3

One blind field duplicate was collected with these samples P-30-GW was a blind field
duplicate of P-19-WL Analytes detected 1n both samples included and the calculated relative
percent differences (RPDs) are presented on Table A-6

RPDs of 30 or less indicate excellent field and laboratory precision and a homogeneous
sample matrix Analytes detected at or near the detection limit usually exhibit higher variability

as 18 the case with total cobalt and TSS
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Overall Assessment of the Data

All samples were analyzed within the required method holding times Acetone which 1s
a common laboratory contaminant was detected 1n the equipment blank (EB-1) and one trip
blank (TB-071901) B2EHP was also detected 1n the equipment blank The effect on the data
was discussed above Several metals and ammonia-nitrogen at trace concentrations were also
detected 1n the equipment blank The MS/MSD for one PAH was outside of recommended QC
Iimits No action was taken on the data Two senal dilutions 1n the metals analysis were outside
of QC Iimits Results were considered estimated Based on the above review, the data, with
qualification, are of acceptable quality and usable for the purpose of assessing groundwater

concentrations at the Buckeye Reclamation Landfill site
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Compound

VOCs (sgh MW3IAAWL  MWSAAWL
Bromochlcromethane 50 5U
1,2 Dichlorcbenzene 50 5U
1 4-Dachiorobenzene 50 5U
Cis-1,2 Dichloroethene 5U 5U
Xylenes (total) 15U 15U
Acetone 20U 200
Acrylonitnle 100U 100 U
Benzene 5U 55U
Bromodichloromethane 50 5U
Bromoform 50 5U
Bromethane 10U 10U
2-Butanone (MEK) 20U 20U
Carbon Disulfide SuU 5U
Carbon Tetrachlonde 5U 5U
Chlorobenzene 50 5U
Chioroethane 10U 10U
Chloroform 50 50U
Chloromethane 10U 100
Dibromochlerormethane su sU
1,2-Dibro-3-chlaropropanc 100 10U
1 2 Dibromocthane (EDB) 50 SU
Dibromomethane 5uU 50
Trans 1 4-Dichloro-2 butene 50 50
1 1 Dichlarocthane 5U 50
1,2 Dichlorocthane 5U 5U
1 1 Dichlorocthene 5U 5V
Trans-1 2 Dichloroethene 5U 50U
1,2 Dichloropropane 5U 50U
Css 1,2 Dachloropropene 5U 5uU
Trans-1,3-Dichloropropenc 5U 5U
Ethylhenzene 5U 5U
2 Hexanone 20U 200
Iomethane 5U 5U
Methylene Chlonde sU 5U
4-Methyl-2 pentanone (MIBK) 20U 20U
Styrene s5U 5U
1 1 1,2 Tetrachloroethane 5U 50
1 122 Tetrachlorocthane 50 50U
Tetmchlorocthene 5U 5U
Toluene 5U 50
11 1 Trchlorocthane 5U 50
1 1 2 Tnchlorocthane 50 50U
Trichlorocthene 5U 5U
Trnichlorofluoromethane 10U 10U
1,2 3 Trichlorepropanc 5U 5U
Vmyl Acctate 50U 50
Vinyl Chlonide 10U 10U

P19 WL
5U
5U
SU
5u
15U
200
100U
50
50
50U
10U
200
5U
5U
5U
10U
5U
100U
5U
10U
5U
50
5U
5U
50
50U
50U
50U
50
5U
5U
200
50
50U
20U
5U
5U
5U
S5U
5U
50
50U
5U
10U
5U
5U
10U

Table 1

Groundwater Sampling Results
Buckeye Reclamation Landfill
Belmant Connty Ohido

July 17 19 and Angust 7 2001 (s)

Mandtaring WelVPiezometer Number
P30GW{H)  P22WC  BAUWC  P2SWC

5U s5U 5U 5U
5U 5U sU 5U
5U sU suU 5U
5u 5U 5U 5U
15U 15U 15U 15U
20U 118 20U 20U
100U 100 U 100 U 100U
5U 5U 5U 5U
5U 5U sU 5U
5U 5U 5U 5U
10U 10U 10U 10U
20U 121 20U 20U
sU 5U 5U 5U
su 5U 5U 5U
5U 5U 5U 5U
10U 10U 100 100
5U 5U 5U 5U
10U 10U 10U 10U
5uU 5U sy 5U
10U 10U 10U 10U
sy 5U 5U su
5U sU 5U 5U
5U 5U 5U 5U
5U sU 5U SU
su 5U 5U sU
5U 5U sU suU
s5u 5U 5U su
su su 5U suU
5U 5U 5U 50
5U 5U sU s5U
5U 5U 5U 5U
20U U 20U 20U
5U suU 5U 5U
5U 5U sU 5U
20U 20U 200 20U
5U 5U su sSU
55U su 5U 5U
5U 5U 5U s5U
s5U sU 5U 5U
5U 5U 5U sU
su 5U sU 5U
5U 5U s5U 5U
5U s5U s5uU su
10U 10U 10U 10U
sU 50 5U 5U
su sU 5U 5U
10U 10U 10U 10U

5U
5U
5U
5U
15U
20U
100U
53
5U
5U
100
20U
5U
5U
50U
oy
5U
10U
5U
iouU
50
50U
5U
5U
5U
S5uU
SU
5U
50
50
50
20U
50
5U
20U
5U
5U
S5U
5U
133
50U
5U
5U
100
5U
5U
10U

P 27 US(s)
5U

50
35U
5U

137
5U
5U
SU
100U
50
5uU
10U

P28 US
5U
5U
50
5U
15U
200
100U
SU
5U
s5u
10U
20U
5U
5U
5U
JUR)
5u
10U
5U
100
5U
su
5uU
SuU
5U
5U
5U
50
5U
SU
50
200
Su
SU
200
SuU
50
50U
S5U
5u
5U
5U
su
10U
50
5U
100

UG TB o0

5U
5U
5U
50
15U
20U
100U
SU
5U
5U
10U
20U
5U
50
5U
10U
5uU
10ovu
50U
10U
50U
5U
5U
50
5U
5U
5uU
s5U
5U
SU
su
20U
5U
50
20U
5U
50
sU
5U
5U
s5U
5U
5U
10U
5U
50
10U

Trip and Equipment Blank Samples
TB 071501 EB1  TBOsoror
5U 5U 50 5u
5U 5U 50U 5U
5U 5U 50 5U
s5U suU 5U 5U
15U 5U 50 15U
200 631J 147 20U
100U 100U 100U 100U
5U 5U 5U0 5vU
5U 5U 50 50
5U 5U 5U 50U
10U 10U 100 10U
20U 20U 20U 20U
50 50 50 59U
5U 5U 5U sSuU
5U 5U 55U 5U
au 10U 10U 10U
5U 5U 50 5U
10U 100 100 10U
50 5U 50 35U
10U 10U 10U 100
5U 5U 5U SU
50 5U 5U SuU
5U 5U 5U S5u
5U 5U 5U 5U
5U 5U 50 50
50 5U 5U 50
S5U 5U 5U s5u
50 5uU 5U SuU
50 5U 50 Su
5U 5U 5U 5U
50 5U 50 5U
20U 20U 20U 200
5U 5U 5U 50U
50 5U 5U 5uU
20 20U 20U 20U
5U 5U 5U 5U
5U 50U 5U 5U
5U 50U 5U 5U
sU 50 5U 5U
50 SU 50 50
5U 5u 50 5V
sU 5U 5U 5U
5U 5U 5U 5U
10U 10U 100 100
5U 50 50 50
5U 50 5U 50U
10U 100 100 10U

Doca/buckeye/144195/GWdata7&8 Olrev 1 xls



Table 1 (conthmed)

Groundwater Sampling Results
Buckeye Reclamation Landffll
Belmant County Ollo
July 17 19 and Augnst 7 2001 (a)

Monitaring Well/Piezometer Number Trip and Equipment Blank Samples
Componnd MW3AAWL MWSAAWL  PBIS-WL P30GW®  P2.WC P4WC  PISWC P26US  P2IUS( P2US JBO701 TR OTISW B 071001 EB1 Imosom
8SVOCs (ugh)
Bis(2 Bthylhexyl) Phthalate i15B 58JB 10U 50B 7718 14B 100 100 66JB 94D NA NA NA 65]J NA
PAHS (ugf) 10U 10U 10U 10U 100U 10U 10U 100 10U 10U NA NA NA 10U NA
Naphthalene 10U 00U 100 10U 100 100 10U 10U v 10U NA NA NA 100 NA
Florene 100 10U 10U 10U 100 10U 10U 100 100 10U NA NA NA 10U NA
Phenenthrene 10U 10U 10U 10U 10U 100 10U 100 10U 100 NA NA NA 10U NA
Anthracene 10U 10U tou 10U iou 10y 10U icu 10U 10U NA NA NA 10U NA
Pyrene 10U 10U 10U 100 10U 100 10U 10U 100 100 NA NA NA 10U NA
Benzo(a) Anthracene oy 10U 10U 10U 100 100 10U 10U 10U 10U NA NA NA 10U NA
Chrysene 10U 1ou 10U 1ou 10U 100 10U 10U 10U 100 NA NA NA 10U NA
Benzo(b) Fiuoranthene 10U 10U 10U 10U 10ovu 100 10U 100 10U 100 NA NA NA 10U NA
Benzo(K) Fluoranthene 100 100 100 10U wou 100 w0vu 10U v 100 NA NA NA 10U NA
Benzo (a) Pyrenc 10U 100 10U 10U 10U 10U 10U 100 100 100 NA NA NA 10U NA
Indeno (1,2 3-cd) Pyrenc 10U 10U 10U 10U 10U 10U iou 10U 100 10U NA NA NA 10U NA
Dibenzo (a,h) Anthracene 10U 10U 100 10U 104 10U 10U 10U 100 10U NA NA NA 10U NA
Benzo (ghi) Perylene 10U 10U 10U 10U 10U 100 10U 10U 10U 10U NA NA NA 10U NA
Total Metals (ug/l)
Anbmaony 41U 410 41U 41U 41U 410 41U 410 NA 410 NA NA NA 41U NA
Arsenic 26 31 200 20U 162 37 20U 684 NA 75 NA NA NA 20U NA
Barmm 46717 229 1933 1881 149 536 5181) 744 NA 23273 NA NA NA 044 NA
Beryllium 040) 049) 0407 0487J 015) 041) 0521 016J NA 0571] NA NA NA 036 NA
Cadmsum 063U 063U 063U 063U 0630 063U 16 063U NA 063U NA NA NA 063U NA
Calcmun 354 000 101 000 432 000 437 000 9770 10600 467 000 16 300 NA 51 200 NA NA NA 2770 NA
Chrommm 31 20 22 21 191 31 24 157 NA 42 NA NA NA 11U NA
Cobalt 55 26U 46 32 260U 26U 26U 89J NA 26U NA NA NA 26U NA
Copper 13U 43 13U 13U 18U 31 197 37J NA 25 NA NA NA 13U Na
Iron 1920073 67313 462 405 ) 4220 3361J 1440J 16 900 NA 18607 NA NA NA 100 NA
Lead 18U 18U 18U 18U 18U 18U 180 22) NA 18U NA NA NA 18U NA
Magnesmm 165 000 67700 170 000 170 000 722 3630 207 000 4470 NA 22 000 NA NA NA 2130 NA
Manganese 2,150 959 1500 1510 354 265 3510 389 NA 212 NA NA NA 075U NA
Nickel 115 790 79U 790 79U 790 79U 8717 NA 79U NA NA NA 790 NA
Potassm 8 05 10200 4570 4 550 59 100 2480 31 800 2980 NA 4200 NA NA NA 519U NA
Selenmm 320 32U 320 320 320 32U 320 32U NA 320 NA NA NA 320 NA
Silver 075U 075U 075U 075U 075U 075U 075U 075U NA 0750 NA NA NA 075U NA
Sodmm 259 000 731 000 90 100 89 600 394 000 276 000 224 000 1 180 000 NA 1 100 000 NA NA NA 150U NA
Thalliwm 570 570 57U 570 570 570 57U 570 NA 570 NA NA NA 570 NA
Vanadmm 50 41U 54 55 41U 410 51 41U NA 41U NA NA NA 410 NA
Zmc 487 42] 43] 320 114) 124 32U 847 NA 320 NA NA NA 36 NA
Dissalved Metals (ng/l)
Antmony NA NA NA NA 41U NA 41U 41U NA 410 NA NA NA NA NA
Arsenic NA NA NA NA 150 NA 20U 621 NA 64 NA Na NA NA NA
Bamum NA NA NA NA 133 ] NA 251 585 NA 198 NA NA NA NA NA
Beryllnm NA NA NA NA 0207 NA 045 0237 NA 040 NA NA NA NA NA
Cedmmm NA NA NA NA 063U NA 063U 063U NA 063U NA NA NA NA NA
Calcrum ¢ NA NA NA NA 8820 NA 442,000 14 800 NA 45200 NA NA NA NA NA
Chrommm NA NA NA NA 11U NA 19 11U NA 14 NA NA NA NA NA
Cobalt NA NA NA NA 26U NA 26U 437 NA 26U NA NA NA NA NA
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Table 1 (continned)

Groundwater Sampling Results
Buckeye Reclamation Landfill
Belmont County Ohfo
July 17 19 and Angust 7 2001 (a)

Compound Menitaring WellPiszameter Number

Dissolved Metals (cantiued) (21) MW3AAWL, MWSAAWL  EBISWL P3G RZ-WC PUWC  PSWC B26US
Copper NS NS NS NS 30) NS 130 523
Iran NS NS NS NS 2040 NS 1150 8120
Lead NS NS NS NS 180 NS 18U 18U
Magnesium NS NS NS NS 662 J NS 203 000 4280)
Manganese NS NS NS NS 320 NS 3320 303
Nickel NS NS NS NS 790 NS 79U 159)
Potasspum NS NS NS NS 55700 NS 28 000 32807
Seleamm NS NS NS NS 32U0 NS 32U 32U
Silver NS NS NS NS 075U NS 0750 10J
Sodmm NS NS NS NS 388 000 NS 217 000 1 130000
Thallmm NS NS NS NS 697 NS 570 570
Vansdsum NS NS NS NS 410 NS 410 41U
Zmce NS NS NS NS 48J NS 32U 69
General Chemistry Parameters (mg/l)

Total Acidsty 10U 10U 10U 10U 10U 10U 10U 10U
Total Alkahnity 675 553 718 720 878 501 1070 2 660
Total Organic Carbon (TOC) 71 40 71 83 271 45 82 781
Chlonde 956 92 118 120 71 103 66 4 480
Cyanide-amenable 0010U oo10U 0010 U 0010U 00I0U 0010 U 0010 U 0010 U
Cyanude-free 0010U G6oI0U go1ou 00610 U 0010U 0010 U 0010 U oooU
Cysnide-total 10U 10U 10U 10U 10U 10U 10U 10U
Biochemical Oxygen Demand (BOD) 47 2U 24 24 809 669 69 802
Chemtcal Oxygen Demand (COD) 242 10U 264 286 143 699 143 242
Nitrate Nitrite 010U 010U 010U 010U 010U o011 010U 010U
Ammonsia Nitrogen 15 073 018B 019B 098 049 B 19 096
Oil and Grease 5U 55U 5U 5U 52 5U 50 115
Total Dissolved Solids (TDS) 3010 2820 2 630 2 550 1160 905 3300 3210
Total Suspended Solids (TSS) 352 104 96 60 204 4U 384 290
Sulfate 1410 1 500 1130 1070 110G 501 1 560 10G
Total Sulfide 10 1U 11U 1U 1U 148 1U 10
Total Phosphorus 010U o10U Q10U 010U 010U 010U 010U 022
Turbndty (NTUs) 46 87 17 2 1080 241 374 102

a/ UaUndetected at method detectson limat; J=Estimated concentration, NA=Not analyzed, B=Probable blank contamination, TB=Trip blank; EB=Equipment blank; D=results from a secondary dilntion
NS=Not sampled dunng mondoring event; VOCs=Volatile organic compounds; SVOC=Semm volatile organic compound, PAHs=Polycylic aromatic hydrocarbons
ug/l=Micrograms per liter mg/l=Milligrams per iter NTUs=Nephelometnic turbidity umits G=elevated detection lsmut due to matrix mitefesence.

b/ Duplicate sample of P 19 WL.

¢/ Specific parameters not analyzed due to msufficient groundwater column

B 27 US(e)
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
2020
356
993
NA
NA
NA
NA
NA
NA
NA
5U
NA
NA
5U
NA
NA
NA

P 28-US
16

1 840
18U
19700
215
79U
3660
32U
075U

1 050 000
57U
410
320

1ou
1060
56
652
0010U
0010U
10U
86
100
010U
15
5U
3200
172
1450
1U
010U
234

Ip-071700
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Trip and Equipment Blank Samples
180 071501 EB1
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA 10U
NA NA 5U
NA NA 1U
NA NA 10
NA NA 0010 U
NA NA 00l0 U
NA NA 10v
NA NA 2U
NA NA 10v
NA NA 010U
NA NA 012
NA NA 5V
NA NA 10U
NA NA 4U
NA NA [30)
NA NA 1U
NA NA 010U
NA NA 050U
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Table A 1

Samples Collected
Budkeye Redamation Landfill Site
Belment County Oho
July 17, 18, 19, and Aungust 7, 2001

Date

Sample Collected Matrix Fraction

MW 3AA-WL 0717101 water VOCs PAHs&b2EHP TMet, DMet, NH3 N O&G COD aad. TOC CN amen/total/free BOD Alk TDS TSS NO3/NO2 S P S04 C1 Tuid
MW SAA WL 07/13/01 water VOCs, PAHs&b2EHP TMet, DMet, NH3-N O&G COD aad. TOC CN-amen/total/free BOD Alk, TDS TSS NO3/NO2 S P SO4 C1, Turb
P19-WL 07117101 water VOCs, PAHs&b2EHP TMet, DMet, NH3 N O&G COD acd TOC CN-amen/total/free BOD Alk TDS TSS NO3/NO2 S P SO4 Cl, Turb
P 30-WL (b) 0717101 water VOCs, PAHs&b2EHP TMet DMet, NH3 N O&G COD acd. TOC CN amen/total/free BOD Alk TDS TSS NO3/NO2 S P S04 Cl, Turd
P 23-WC 08/07/01 water VOCs, PAHs&b2EHP TMet, DMet, NH3 N O&G COD acid TOC CN amen/total/free BOD Alk, TDS TSS NO3/NO2 S P S04 C1 Tud
P24-WC 07/15/01 water VOCs, PAHs&b2EHP TMet, DMet, NH3-N O&G COD acd. TOC CN-amenftotal/free BOD Alk TDS TSS NO3/NO2 S P SO4 Cl, Tutb
P 25-WC 0718/01 water VOCs PAHs&b2EHP TMet, DMet, NH3 N O&G COD aad. TOC CN amen/total/free BOD Alk TDS TSS NO3/NO2 S P SO4 Cl, Turb
P 26-US 08/07/01 water VOCs PAHs&b2EHP TMet, DMet, NH3-N O&G COD acd. TOC CN amen/total/frre BOD Alk TDS TSS NO3/NO2 S P S04 Cl, Turb
P27US 07/19/01 water VOCs PAHs&b2EHP TMet, DMet, NH3-N O&G COD aad. TOC CN amen/total/free BOD Atk TDS TSS NO3/NO2 S P SO4 Cl, Tub
P 28-US 0718/01 water VOCs PAHs&D2EHP TMet DMet, NH3 N O&G COD and. TOC CN amen/total/free BOD Alk TDS TSS NO3/NO2 S P SO4 C1 Tub
TB-071701 07/17/01 water VOCs

TB-071801 07/18/01 water VOCs

TB-071901 07/19/01 water VOCs

TB-080701 08/07/01 water VOCs

EB-1 07/19/01 water VOCs PAHs&bZEHP TMet DMet, NH3-N O&G COD acid. TOC CN amenftotal/free BOD Alk TDS TSS NO3/NO2 S P SO4 C1 Turb
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Table A 2

Analytical Holding Tunes for Samples collected at the
Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001

YOocCs
No of
Date Date Days to Holding

Sample Collected Matrix Analyzed Analyze Time (days)
MW 3AA WL 07117101 Water 07/19/01 2 14
MW SAA WL 07/18/01 Water 07/19/01 1 14
P 19 WL 07/17/01 Water 07/19/01 2 14
P 30-WL 07/17/01 Water 07/19/01 2 14
P23 WC 08/07/01 Water 08/12/01 5 14
P 24-WC 07/19/01 Water 07/26/01 7 14
P25 WC 07/18/01 Water 07/19/01 1 14
P 26-US 08/07/01 Water 08/12/01 5 14
P27 US 07/19/01 Water 07/26/01 7 14
P 28 US 07/18/01 Water 0719/01 1 14
TB 071701 07/17/01 Water 07/19/01 2 14
TB 071801 07/18/01 Walter 07/19/01 1 14
TB 071901 07/19/01 Water 07/26/1901 7 14
TB 080701 08/07/01 Water 08/13/1901 6 14
EB1 07/19/01 Water 07/26/1901 7 14
PAHSs and bis(2-ethylhexylphthalate

Date Date Date Days to Days to Holding
Sample Collected Extracted Analyzed Extract Analyze Time (days)
MW 3AA WL 07117101 07/19/01 07124401 2 5 7 to extr./40 to analysis
MW SAA WL 07/18/01 07/23/01 07/27/01 5 4 7 to extr./40 to analysis
P19 WL 07/17/01 07/19/01 07/24/01 2 5 7 to extr./40 to analysis
P 30-WL 07/17/01 07/19/01 07/24/01 2 5 7 to extr./40 to analysis
P23 WC 08/07/01 08/13/01 08/23/01 6 10 7 to extr./40 to analysis
P 24-WC 07/19/01 07/23/01 07/31/01 4 8 7 to extr./40 to analysis
P25 WC 07/18/01 07/23/01 07/27/01 5 4 7 to extr /40 to analysis
P26 US 08/07/01 08/13/01 08/23/01 6 10 7 to extr./40 to analysis
P27 US 07/19/01 07/23/01 07/31/01 4 8 7 to extr./40 to analysis
P28 US 07/18/01 07/23/01 07/27/01 5 4 7 to extr /40 to analysis
EB 1 07/19/01 07/23/01 07/31/01 4 8 7 to extr /40 to analysis
Total and Dissolved Metals

Date
Date Metals Days to Holding

Sample Collected  Analyzed Analyze Time {days)
MW 3AA WL 07/17/01 07/27/01 10 180/Hg 28
MW SAA WL 07/18/01 07/27/01 9 180/Hg 28
P19 WL 07/17/01 07/27/01 10 180/Hg 28
P 30-WL 07717101 07/27/01 10 180/Hg 28
P23 WC 08/07/01 08/13/01 6 180/Hg 28
P 24-WC 07119/01 07/27/01 8 180/Hg 28
P25 WC 07/18/01 07/27/01 9 180/Hg 28
P 26 US 08/07/01 08/13/01 6 130/Hg 28
P27US 07/19/01 07/27/01 8 180/Hg 28
P28 US 07/18/01 07/27/01 9 180/Hg 28
1 07/19/01 07/27/01 8 180/Hg 28
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Sample

MW 3AA WL
MW 5AA WL
P19 WL

P 30-WL
P23 WC
P24 WC
P25 WC

P 26 US
P27US
P28 US
EB 1

TOoC

Sample

MW 3AA WL
MW 5AA WL
P19 WL

P 30-WL
P23 WC
P24WC
P25 WC
P26 US
P27US
P28 US
EB 1

Date
Collected

07/17/01
07/18/01
07/17/01
07/17/01
08/07/01
07/19/01
07/18/01
08/07/01
07/15/01
07/18/01
07/19/01

Date
Collected

07/17101
07/18/01
07/17/01
07/117/01
08/07/01
07/19/01
07/18/01
08/07/01
07/19/01
07/18/01
07/19/01

Date
Collected

07/17101
07/18/01
07/17/01
07/17/01
08/07/01
07/19/01
07/18/01
08/07/01
07/19/01
07/18/01
07/19/01

Table A 2 (continued)

Analytical Holding Times for Samples collected at the

Date
Analyzed

07/20/01
07/20/01
07/20/01
07/20/01
08/13/01
07/30/01
07/20/01
08/13/01
07/20/01
07/20/01
07/30/01

Date

Analyzed

07/23/01
07/23/01
07/23/01
07/23/01
08/10/01
07/23/01
07/23/01
08/10/01
07/23/01
07/23/01
07/23/01

Date
Analyzed

07/19/01
07/19/01
07/19/01
07/19/01
08/10/01
07/20/01
07/19/01
08/10/01
07/20/01
07/19/01
07/20/01

Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001

Days to
Analyze

N= AN WWDW

—
—

Days to
Analyze

PP ULUUBBLUOATULD

Days to
Analyze

b b e L) b e W) DD DD = DN

Holding
Time (days)

14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days

Holding
Time (days)

14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days
14 days

Holding
Time (days)

28 Days
28 Days
28 Days
2B Days
28 Days
28 Days
28 Days
28 Days
28 Days
28 Days
28 Days
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Table A 2 (continued)

Analytical Holding Times for Samples collected at the
Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001

Chlonide

Date Date Days to Holding
Sample Collected  Analyzed Analyze Time (days)
MW 3AA WL 07/17/01 07/27/01 10 28 Days
MW 5AA WL 07/18/01 07/27/01 9 28 Days
P19 WL 07/17/01 07/27/01 10 28 Days
P 30-WL 07/17/01 07/27/01 10 28 Days
P23-WC 08/07/01 08/09/01 2 28 Days
P 24-WC 07/19/01 07/27/01 8 28 Days
P 25-WC 07/18/01 07/27/01 9 28 Days
P 26-US 08/07/01 08/09/01 2 28 Days
P27 US 07/19/01 07/27/01 8 28 Days
P28 US 07/18/01 07/27/01 9 28 Days
EB 1 07/19/01 07/27/01 8 28 Days
Cyanide(amenable. total, free)

Date Date Days to Holding
Sample Collected  Analyzed Analyze Time (days)
MW 3AA WL 07/17/01 07/24/01 7 28 Days
MW SAA WL 07/18/01 07/24/01 6 28 Days
P19 WL 07/17/01 07/24/01 7 28 Days
P 30-WL 07/17/01 07/24/01 7 28 Days
P23 WC 08/07/01 08/16/01 9 28 Days
P 24-WC 07/19/01 07/24/01 5 28 Days
P25 WC 07/18/01 07/24/01 6 28 Days
P26 US 08/07/01 08/16/01 9 28 Days
P27 US 07/19/01 07/24/01 5 28 Days
P28 US 07/18/01 07/24/01 6 28 Days
EB1 07/19/01 07/24/01 5 28 Days
BOD

Date Date Days to Holding
Sample Collected  Analyzed Analyze Time (days)
MW 3AA WL 07/17/01 07/18/01 1 2 days
MW 5AA WL 07/18/01 07/19/01 1 2 days
P19 WL 07/17/01 07/18/01 1 2 days
P 30-WL 07/11101 07/18/01 1 2 days
P23 WC 08/07/01 08/09/01 2 2 days
P24-WC 07/19/01 07/20/01 1 2 days
P25 WC 07/18/01 07/19/01 1 2 days
P26 US 08/07/01 08/09/01 2 2 days
P 27 US 07/19/01 07/20/01 1 2 days
P28 US 07/18/01 07/19/01 1 2 days
1 07/19/01 07/20/01 1 2 days
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Table A 2 (continued)

Analytical Holding Times for Samples collected at the
Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001

COoD

Date Date Days to Holding

mple Collected  Analyzed Analyze Tame (days)

MW 3AA WL 07/17/01 07/19/01 2 28 days
MW 5AA WL 07/18/01 07/27/01 9 28 days
P19 WL 07/17/01 07/19/01 2 28 days
P 30-WL 07/17/01 07/19/01 2 28 days
P23 WC 08/07/01 08/09/01 2 28 days
P 24-WC 07/19/01 07/27/01 8 28 days
P25 WC 07/18/01 07/27/01 9 28 days
P26 US 08/07/01 08/09/01 2 28 days
P27US 07/19/01 07/27/01 8 28 days
P28 US 07/18/01 07/27/01 9 28 days
EB 1 07/19/01 07/27/01 8 28 days
Nitrate Nitite

Date Date Days to Holding
Sample Collected  Analyzed Analyze Time (days)
MW 3AA WL 07/17/01 07/25/01 8 28 days
MW 5AA WL 07/18/01 07/25/01 7 28 days
P19 WL 07/17/01 07/25/01 8 28 days
P 30-WL 07/17/01 07/25/01 8 28 days
P23 WC 08/07/01 08/23/01 16 28 days
P 24-WC 07/19/01 07/25/01 6 28 days
P25 WC 07/18/01 07/25/01 7 28 days
P26 US 08/07/01 08/23/01 16 28 days
P27US 07/19/01 07/25/01 6 28 days
P28 US 07/18/01 07/25/01 7 28 days
EB 1 07/19/01 07/25/01 6 28 days
Ammonia Nitrogen

Date Date Days to Holding
Sample Collected  Analyzed Analyze Time (da
MW 3AA WL 07/17/01 07/26/01 9 28 Days
MW 5AA WL 07/18/01 07/26/01 8 28 Days
P19 WL 07/17/01 07/26/01 9 28 Days
P 30-WL 07/17/01 07/26/01 9 28 Days
P23 WC 08/07/01 08/14/01 7 28 Days
P 24-WC 07/19/01 07/26/01 7 28 Days
P25 WC 07/18/01 07/26/01 8 28 Days
P26 US 08/07/01 08/14/01 7 28 Days
P27 US 07/19/01 07/26/01 7 28 Days
P28 US 07/18/01 07/26/01 8 28 Days
1 07/19/01 07/26/01 7 28 Days
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Table A 2 (continued)

Analytical Holding Times for Samples collected at the
Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001

Ol and Grease

Date Date Days to Holding
Sample Collected  Analyzed Analyze Time (days)
MW 3AA WL 07/17/01 07/20/01 3 28 Days
MW 5AA WL 07/18/01 07/24/01 6 28 Days
P19 WL 07/17/01 07/20/01 3 28 Days
P 30-WL 07117/01 07/20/01 3 28 Days
P23 WC 08/07/01 08/13/01 6 28 Days
P 24.WC 07/19/01 07/24/01 5 28 Days
P25 WC 01/18/01 07/24/01 6 28 Days
P 26 US 08/07/01 08/13/01 6 28 Days
P27US 07/19/01 07/24/01 5 28 Days
P28 US 07/18/01 07/24/01 6 28 Days
EB 1 07/19/01 07/24/01 5 28 Days
DS

Date Date Days to Holding

ample Collected  Analyzed Analyze Time (days)

MW 3AA WL 07/17/01 07/23/01 6 7 Days
MW 5AA WL 07/18/01 07/23/01 5 7 Days
P19 WL 07/17/01 07/23/01 6 7 Days
P 30-WL 07/17/01 07123101 6 7T Days
P23 WC 08/07/01 08/14/01 7 7 Days
P 24WC 07/19/01 07/25/01 6 7 Days
P25 WC 07/18/01 07/23/01 5 7 Days
P 26 US 08/07/01 08/14/01 7 7 Days
P27 US 07/19/01 07/23/01 4 7 Days
P28 US 07/18/01 07/23/01 5 7 Days
EB 1 07/19/01 07/25/01 6 7 Days
188

Date Date Days to Holding
Sample Collected A Annlyze Time (days)
MW 3AA WL 07/17/01 07/23/01 6 7 Days
MW 5AA WL 07/18/01 07/23/01 5 7 Days
P 19 WL 07/17/01 07/23/01 6 7 Days
P 30-WL 07/17101 07/23/01 6 7 Days
P23 wWC 08/07/01 08/14/01 7 7 Days
P 24-WC 07/19/01 07/25/01 6 7 Days
P25 WC 07/18/01 07/23/01 5 7 Days
P 26 US 08/07/01 08/14/01 7 7 Days
P27US 07/19/01 07/23/01 4 7 Days
P28 US 07/18/01 07/23/01 5 7 Days
EB 1 07/19/01 07/25/01 6 7 Days

Docafbuckeye/144195/Ht1072001 .xls



l Table A 2 (continued)
Analytical Holding Times for Samples collected at the
I Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001
I Sulfate
Date Date Days to Holding
Sample Collected  Analyzed Analyze Time (days)
l MW 3AA WL 07/17/01 07/31/01 14 28 days
MW 5AA WL 07/18/01 07/31/01 13 28 days
P19 WL 07/17/01 07/31/01 14 28 days
' P 30-WL 0717/01  07/31/01 14 28 days
P23 WC 08/07/01 08/09/01 2 28 days
P 24-WC 07/19/01 07/31/01 12 28 days
P25 WC 07/18/01 07/31/01 13 28 days
' P26 US 08/07/01 08/09/01 2 28 days
P27US 0719/01 07/31/01 12 28 days
P 28-US 07/18/01 07/31/01 13 28 days
l 1 07/19/01 07/31/01 12 28 days
Sulfide
Date Date Days to Holding
l Sample Collected  Analyzed Ana) Time (days
MW 3AA WL 07/17/01 07/20/01 3 7 days
MW S5AA WL 07/18/01 07/20/01 2 7 days
l P19 WL 0717/01  07/20/01 3 7 days
P 30-WL 07/17/01 07/20/01 3 7 days
P23 WC 08/07/01 08/09/01 2 7 days
P 24-WC 07/19/01 07/24/01 5 7 days
' P25 WC 07/18/01 07/20/01 2 7 days
P26US 08/07/01 08/09/01 2 7 days
P27US 07/19/01 07/20/01 1 7 days
P 28-US 07/18/01 07/20/01 2 7 days
l EB 1 07/19/01 07/24/01 5 7 days
Total Phosphorous
l Date Date Days to Holding
Sample Collected Analyze Time (days)
MW 3AA WL 0717101 07/20/01 3 28 days
MW S5AA WL 07/18/01 07/23/01 5 28 days
P19 WL 07/17/01 07/20/01 3 28 days
P 30-WL 07/17/01 07/20/01 3 28 days
P23 WC 08/07/01 08/13/01 6 28 days
l P 24-WC 07/19/01 07/23/01 4 28 days
P 25-WC 07/18/01 07/23/01 5 28 days
P 26-US 08/07/01 08/13/01 6 28 days
P27US 07/19/01 07/23/01 4 28 days
I P28 US 07/18/01 07/23/01 5 28 days
1 07/19/01 07/23/01 4 28 days
I Doca/buckeye/144193/Ht072001 xls




Table A 2 (continued)

Analytical Holding Times for Samples collected at the
Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001

Turbidity
Date Date Days to Holding

Sample Collected  Analyzed Analyze Time (days)

MW 3AA WL 07/17/01 07/19/01 2 Immediately upon recespt
MW SAA WL 07/18/01 07/20/01 2 Immediately upon receipt
P19 WL 07/17/01 07/19/01 2 Immediately upon receipt
P 30-WL 0717/01 07/19/01 2 Immediately upon receipt
P23 WC 08/07/01 08/09/01 2 Immedsately upon receipt
P 24WC 07/19/01 07/21/01 2 Immediately upon receipt
P25 WC 07/18/01 07/20/01 2 Immediately upon receipt
P26 US 0B/07/01 08/09/01 2 Immedately upon receipt
P27US 07/19/01 07/20/01 1 Iramediately upon recetpt
P28 US 07/18/01 07/20/01 2 Imnmediately upon receipt
1 07/19/01 07/21/01 2 Immediately upon recetpt

Doca/buckeye/144195/Ht072001.xls



Table A 3

Blank Contaminaticn
Buckeye Redamation Landfill Site
Belmont Comnty Olao
July 17 18, 19 and August 7 2001 (a)

Cancentration

Blank Iype Analyte (/) Assodated Samples

TB-071901 Tnp Blank Acetone 63 J MW 3AA WL, P 19-WL P 30-WL

EB1 Equipmeat Blank Acetone 147 MW 3AA WL MW SAA WL P 19-WL,P30-WL,P 23 WL, P 23 WL, P 24-WL.,P 25 WL,P 26-WL P 27 WL,P 28 WL
Bas(2-ethylhexyl)phthalste 657 MW 3AA WL, MW 5AA WL, P 19-WL,P30-WL,P 23 WL,P 23 WL,P 24.WL,P 25 WL P 26-WL P 27 WL, P 28 WL
Total Barmmm 0447 MW 3AA WL, MW SAA WL, P 19-WL,P 30-WL,P 23 WL P 23-WL,P 24-WL,P 25 WL. P 26-WL P27 WL,P 28 WL
Total Berylmm 03617 MW 3AA WL MW SAAWL P 19 WL, P30-WL,P 23 WL P 23-WL P24-WL,P 25-WL,P 26-WL P27 WL,P28 WL
Total Iron 1001J MW 3AA WL MW SAAWL P19 WL, P30-WL,P23 WL P23-WL P24-WL, P25 WL P26-WL P27 WL,P 28 WL
Total Zinc 36 MW 3AA WL MW 5AA WL P 19-WL P 30-WL,P 23 WL P 23-WL,P 24-WL,P 25 WL,P26-WL P27 WL,P 28 WL
Apumonia Nitrogen 012 MW 3AA WL MW SAAWL P 19-WL,P30-WL,P 23 WL,P 23-WL,P 24-WL P 25 WL,P 26-WL P27 WL,P 28 WL

a/ J = estimated concentration.

Doce/buckeye/144195/bbmks072001 XLS



Table A 4

Matrix Spike/Matrix Spike Duplicate Results for Organics Analyses
Outside of Recommended QC Limits
Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19, and August 7, 2001

PAHSs & bis(2 ethylhexyl)phthalate

Spiked Sample P23 WC

MS MSD MS/MSD % RPD
Compound % Rec % Rec QC Limits % RPD QC Limuts
Acenaphthene o* 0* 26 118 0* 35

Docs/buckeye/144195/MSMSD072001 XLS



Total Barum
Total Iron

l a/ %D = percent difference

Table A §

ICP Serial Dilutions
Outside QC Limits
Buckeye Reclamation Landfill Site
Belmont County, Ohio
July 17, 18, 19 and August 7, 2001 (a)

ICP Serial Dilutions
%D QC Limit
102 10
151 10

Docs/buckeye/144195/MetSD072001 XLS



Field Duplicate Results

Table A 6

Groundwater Sampling Results
Buckeye Reclamation Landfill Site
Belmont County, Ohio (ug/l)(a)
July 17, 18, 19, and August 7, 2001

Compound
Total Metals

Banum
Beryllum
Calcum
Chromum
Cobalt

Iron
Magnesium
Manganese
Potassium
Sodium
Vanadium

Inorgamic Parameters
Total Alkalimty

Total Orgamic Carbon (TOC)
Chlonde

Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
Ammonia Nitrogen

Total Dissolved Solids (TDS)

Total Suspended Solids (TSS)
Sulfate

Turbidity (NTUs)

a/ RPD = Relauive percent difference

P19 WL

193
040
432 000
22

46

462
170 000
1500
4570
90 100
54

718
71
118
24
264
018
2630
96
1130
17

P 30 GW

188
048
437 000
21

32

405
170 000
1510
4550
89 600
55

720
83
120
24
286
019
2550
60
1070

26%
18 2%
12%
47%
359%
131%
00%
07%
04%
06%
18%

03%
15 6%
17%
00%
8 0%
54%
31%
46 2%
55%
16 2%
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Attachment A - Data Qualifier Defimtions for Inorganic Data Review
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G-

Reference

The analyte was analyzed for but not detected above the level of the associated
value The associated value 1s the Instrument Detection Limut (IDL) for all analytes
except Cyamde (CN) and Mercury (Hg) For CN and Hg, the associated value 1s
the Contract Required Detection Limit (CRDL)

The analyte was analyzed for and was positively identfied, but the associated
numerical value may not be consistent with the amount actually present in the
environmental sample

One or more of the following quality control criteria were not met

Blank contamination 1ndicates possible high bias and/or false positives
Calibration range exceeded 1ndicates possible low bias and/or false negatives
Holding times not met 1ndicates possible low bias and/or false negatives
Other QC outside control hmits bias not readily determined

A combination of the "U" and "J" qualifier The analyte was analyzed for but was
not detected above the level of the associated value The associated value may not
accurately or precisely represent the sample detection Iimit

The result 1s considered undetected because of probable blank contamination

The result 1s reported from a secondary dilution The sample was diluted because
the concentration of one or more analytes was outside the calibration range of the
instrument

Elevated detection limuts, due to matrix interference

US EPA CLP Laboratory Data Vahdation Functional Gudelines for Evaluating
Inorganics Analysis (February 1994)
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Attachment B - Data Qualifier Defimtions for Organic Data Review
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[

The following definitions provide brief explanations of the national qualifiers assigned to results in
the data review process

U-  The analyte was analyzed for, but was not detected above the reported sample

quantitation limat

J- The analyte was positively identified the associated numerical value 1s the
approximate concentration of the analyte in the sample

UJ- The analyte was not detected above the reported sample quantitation limt
However, the reported quantitatton lhimut 1s approximate and may or may not
represent the actual hmit of quantitation necessary to accurately and precisely
measure the analyte 1n the sample

B- The result 1s considered undetected because of probable blank contamination

Reference U S EPA CLP National Functional Guidelines for Organic Data Review (February
1994)
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